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Bcnzot hi azol ¢ formul ati ons and use thereof Field of
the I nvention The present invention relates to

woemsos382 gl yceri de pharnmaceutical fornul ati onBCT/EP2005/056020

cont ai ni ng benzot hi azol e derivatives. In particular,
the invention relates to stearoyl macrogol glyceride
formul ati ons of benzothi azol e derivatives, nethod of
preparation and use thereof. Background of the

| nventi on Macr Bgezotgla}e'@rfpeeglatwn%an% asqtherenf

pol ygl ycol i zed gl ycerides are "Gelucire(r) type"

exci pients. Celucires(r) are sem -solid excipients
M&hfﬂredngé@ar ed by the al coholysis of natural oils

ﬁ"‘?(tm ifln fir 3 h}{l eegare !53/ EI?I%‘%P egﬂ'ﬂﬁ%‘ﬁ’( &)ggwcggpcal formulations
@éﬁtﬁflﬁl Oﬁillﬁ*)ﬁfl?a%f)fél ﬁerﬁféﬁ aﬁﬁ&{llﬂi tfle[atlﬁ%nﬁ&'l JelBRs gbsstearoyl

ene gl ycol EIPEG macrogol ). Fatty aci
mace)gel g]fycgi@ecﬁm‘mhla&n& PEGecwmtleamlp desentives, method of preparation
@l‘JSUCIt{?‘ﬂS‘g ) are fromlong chains fatty acids (Cl to
targe famly of Gelucires(r) is
character| zed by a wide range of nelting points of
f rom about 33C to about 64C and by a hydrophilic
LB) of from about 1 to about 14.

Vheep) éﬁxcsn & Forpiad] zalyeBROR ERREEHs) B Tigeciren type”
S @stent®f GERbINGE ﬁ%@%ﬂn-kéh&%?dqﬂ&% SAhidY ark WReAHHOSY fhe alcoholysis
separated by a slash, the first nunber indicating its

ofhdturad) oo with pniybxyh'ehy!me @hytols h€elutites@Cateua mnas(er ()f mono-, di-

h t diff t f

SHL SRS i 610 GHETSGR Sephrnd Frer gt dr ety acd Ssters of

1968y RAS b1 188 oy | mdc F3dy Soih) ostd ¥rol and PEG est

éqr’ 2t e%se %I’?’ﬁlgﬁlﬁt or Aunu%é)’et g?’ ;%%4 s u|gH° IPegﬁ. esters

ﬁ‘a&émﬁmé}elu,cir&;@ alég’fcﬁﬂlong(?thm lfaltyadchds (@yatolGb). e

Gel ucires(r) rise Gelucire(r) 44/14, GCel ucire(l_ .
jagge family of G ucires® is characterized by a wide range of melting points of

from about 33°C to about 64°C and by a hydrophilic lipophilic balance (HLB) of from

about 1 to about 14.

The nature and proportion of each component are specific to a specific grade of
Gelucires®. The grade of Gelucires® is designated by two numbers separated by a
slash, the first number indicating its melting point and the second, the HLB.

Gelucires® have been used as excipients in different formulations such as in
formulations of Theophilline (US 4,988,679), Captopril (US 5,433,951) or an HIV
protease inhibitor (Aungst et al., 1994, Bull. Tech. Gattefossé, 87, 49-54).

Commercially available Gelucires® comprise Gelucire® 44/14, Gelucire® 50/13,
Gelucire® 53/10, Gelucire® 50/02, Gelucire® 54/02 (also available as Precirol®),
Gelucire® 62/05, Gelucire® 64/02 (also available as Precirol® WL 2155).

Benzothiazole derivatives have been found to be useful in the treatment of various

disorders, e.g. disorders of the autoimmune and neuronal systems as well as
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Gelucire(r) 53/10, Celucire(r) 50/02, Gelucire(r)
54/ 02 (also available as Precirol (r)), Celucire(r)

WO 20005538&l ucire(r) 64/02 (al so avail able as PCT/EP2005/056020

Precirol (r) W 2155). Benzox hi azol e derivatives have
been found to be useful in the treatnment of various
di sorders, e.g. disorders of the autoi mune and
neuronal systens as wel |l asinflanmatory di sorders

WO
rdegs OB AY/42920, WXy Q11249 and Wﬂ&%@”&ngO)- The oral
f
SR 0o SRRSO ro B BRALALRY 07
present invention is directed to nacrogol glyceride

harnaceutinI fornul ati ons contai ni ng benzot hi azol e
§E¥ERQEEQLQL-JL£-EQ¥ticular the invention relates to
?E‘é%&llt ﬁ@ft{tﬂﬁofs (ﬂl‘e\éfeﬁrﬂodﬁaé@%(ﬂg%l%érﬂ@ SpHafmaceutical formulations

hi azol e derivati ves preparation an
cmﬁamimgr eaizothfszoler d¢rn@t1tvcs dn parbadandhg imfentiie relates ent stearoyl

iRl 8k BrEVRlFS FLRPebMeSpI M Bl Sormathegs of proparation

Qlﬁf,hgéqﬁéry@f_s Accor di ng to anot her enbodi mnent of the
invention, is provided a macrogol glyceride

phar maceutical fornulation further conprising at |east

pot ngorg%l ) aH%ian 1me)ﬁg blg{n rf)tresenﬁ(ﬁ ﬂ;n%{/ in% 368@%&; % ?ngcrqgol glyceride
ghatﬁﬁémﬂlealplbﬁﬁmaﬁ@uémahlng%mdtlﬁam@dérurahb@t

conprising at |east one pol oxaner and one pol yet hyl ene

gl ycol as excipient. In a first aspect, the invention
R'E:Q&Hﬂlgstoaangﬁl%f gﬂl%bdﬂe}’l't:% 'tﬂ:emgﬁﬂfdﬁa%eﬂlyvﬁ%h a macrogol glyceride
conposition conprising a enzot azole rivative
pleamackutigalt forrralation furthke) comyrésingy at 1625t ons polakameanie excipient .
defined in the detailed description. In a second

aspect, the invention provides a nethod for preparing
AcOBanga8! andines %ﬁibg@m%ﬁ()f‘ﬁfeehﬁ%ﬁ?tﬁin ¢ fdeH'aoﬁlacrogol glyceride
conprising the steps of: -providing a benzothiazole
plearinagguiticel dornidatinml duither; comprising at least one poloxamer and one

polyethylene glycol as excipient.

In a first aspect, the invention provides a macrogol glyceride pharmaceutical

composition comprising a benzothiazole derivative according to Formula (I):

H
N CN
R@: Y—( )
S G—L
wherein R!, G and L are defined in the detailed description.

In a second aspect, the invention provides a method for preparing a macrogol glyceride
pharmaceutical composition comprising the steps of:

-providing a benzothiazole derivative of Formula (I);

-adding a benzothiazole according to Formula (I) to a molten preparation of

macrogol glyceride.
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-addi ng a benzot hi azol e according to Fornmula (1) to a
nol ten preparation of macrogol glyceride.Detailed
w®emen53e8: on of the invention The foll ow ng paPEmERPNF056020
provide definitions of the ¥arious chem cal nvieties
that make up the conpounds according to the invention
and are intended to apply uniformy through-out the
speci fication and clainms unl ess an otherw se expressly
ailed D e a broader definition.

iehy L r.m.”amc I [ tor ‘o
F5L R P o R AAlond HCREL B LRLAIR, s
imake ay the, contppahgs accbidiepiol the invaption amigre ntbndedec apglgluniformly
&%é?gihqr- : }gd Eﬁ’q qﬂ?gllgfcgt?%qql ¥ naﬁlcq(ieglglg ((Ellnse_%é %gtrhlplg’?igq g)?pggsrs yI sglg 01t1todeﬁnition

8 Edé%:??&aﬁél)&%f‘fnﬁﬁcﬁis to saturated polyglycolized
|

yceride which are a m xture of nono-, di- and
triglycerides (fatty acid esters of glycerol) and

ﬁ%%.:' and di-fatty acid esters of polyethylene glycol
?BD U8PS nacr ogol ). Exanpl es of Gelucires(r) are
BRé Wit Shiiorogol/ Aceridéd Ofeferé 26 Saturafetl K6618-8d ghdleBles such as
50/ 13, 53/ 10@5%?002, 54/ 02, 62/05 an%&%%?oz, g‘iﬁd )
pleapEk-a bAujodo/ algolyThlngayi-m capiyldcaproyht macwige}l glycerides. Suitable
sol ublgglconﬁgund t hat rtgducest.the Z:Eﬁface t ensi on of
RGeSl GFIorSaomung it FENUT 78 5 UHCERt ween two
liquids or a liquid and a solid, the surface tension
being the force acting on the surface of a |liquid,
The thrmg‘Geduoities® frreferstth sataragcal llyglyeoliged glyceride which are a mixture

R R O T .
88 OSterd ot Relgzlfebf;?%g& ggﬁ& (PBG 6f M&érogd).modi fy the

absorptio g or its delrvery to the target

Exarsples of Gelubirdstoane Grindir®t 3102, 372, 426 2péd/Y4,A005L, 48/09, 50/13,
LDob e SN B0 S ¥Abb YSSreralliPSNa 25 o1 | 25

The term “surfactant” refers to a soluble compound that reduces the surface tension of
liquids, or reduces interfacial tension between two liquids or a liquid and a solid, the
surface tension being the force acting on the surface of a liquid, tending to minimize the
arca of the surface. Surfactants have sometimes been used in pharmaceutical
formulations, including delivery of low molecular mass drugs and polypeptides, in order
to modify the absorption of the drug or its delivery to the target tissues. Well known
surfactants include polysorbates (Polyoxyethylene derivatives; Tween) as well as

poloxamers.

The term “Poloxamer” refers to a block copolymer of poly(ethylene oxide) and
poly(propylene oxide), well-known as non-ionic surfactants, referred by the trade name
Pluronics®. Examples of Poloxamers are Poloxamer 407 (Lutrol® F127 or Pluronic®
F127), Poloxamer 338 (Lutrol® F108 or Pluronic® F108), Poloxamer 108 (Lutrol® F-
38 or Pluronic® F-38) and Poloxamer 188 (Lutrol® F68 or Pluronic® F68), preferably

Poloxamer 188 or Poloxamer 407.
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The term "Pol oxamer" refers to a bl ock copol yner of
pol y(et hyl ene oxi de) and pol y(propyl ene oxide),

wowdob/kisexnn as non-ioni c surfactants, referredpdyEPIV85/056020

trade nanme Pluronics(r). BExanples of Pol oxaners are

Pol oxamer 407 (Lutrol (r) F127 or Pluronic(r) F127),

Pol oxanmer 338 (Lutrol (r) F108 or Pluronic(r) F108),

Pol oxamer 108 (Lutrol (r) F- 38 or Pluronic(r) F-38)

Ahe tomey| “dseatrpant’ wghin) the centext)ofithig ipyentipy refarsdp any bsla;aﬁcml effect
) 7

Bﬁ ?I‘o%{r% r(])%ﬂ d:szil%ﬁ?em?ﬁﬁ% %Qrtelgu? 1§¢q'tg§&c§ﬁl)ghq/e§%sé of mmlmshmg of

thefpatl&ldgmcadidyveﬂ@mﬁnlt afterl thebisecof 1tha dipeasgr essi on of

di sease, including attenuation, reduction, decrease or

di m ni shing of the pathol ogi cal devel opnent after the

OREL-a ﬁ(&l”t hérefll RPABGI %QB sCha@ihEgi "tor 61 EdrBort Qitdth&YThis term is

groups having 1 to on ato his termis

excamiifielibygrogpsgonchuagsmsihyh ethyl, mspﬂopy],, iseptoplyl, nrbyvylpjsgbytyl, tert-

| sopr l., n-butyl tertbutyl, n-butyl,
h‘-‘tﬁfgl’?tgtﬁ(}fl ﬂpﬁ’ét?(;l){l Hlsqlﬁg(hfy,lk% "Aryl" refers to an
unsat urated aromati c carbocyclic group of from6 to 14
carbon atoms having a single ring { i_phen yl) or

sl pefers eveniensetaanted prgmatie cgrbocyvéip rgrqw)l of from éfied4 egrbon atoms

Pt SAEE BT AP Y T ABNBERA 08 1 e

Preféried a2yl iachde phidst, inhptahyl, phadahtushyh gnd e ke,
phenet hyl and the like. "Heteroaryl" refers to a
monocyclic heteroaromatic, or a bicyclic or

" .
GLELRIF sy} HEls0 CECFLAY ARk hablng i o8 tSP%%*‘ﬁ“ﬁ%* including
beﬂzgt,pheﬂeﬂq&pydthé)like. pyrrolyl, furyl, thi enyI

i m dazol yl, oxazol yl, isoxazolyl, thiazolyl,
i sot hi azolyl, pyrazolyl, 1,2,3-triazolyl,

Y1defbabyl? "i‘@i@}sytb 2 ﬂaogoéilcﬁé( abicRARIMAtic, or a bicyclic or a tricyclic fused-
1, 2, 4-oxadi a- zol yI, 1,2, 5-oxadi azol yI,

tmg hpterrardimatiol gﬂoup ?amcu}ar aeaqanuoiles of Zle&r@aromznmﬁmups include

SSaAs Wt&te%gm@ﬁﬁﬁy I’r]u:o hiknot, | iﬁ?zﬁqﬂﬁf WXy, isoxazolyl,

tH‘&gM' ,llsdtglezdlﬁlol yﬁaT&ﬁ | ndgalivhzolpenzpoigRzaly | 1,2,3-oxadiazolyl,
I m dazo
1,2,4- oxadga-zolyl 1 3/ 5- oxadlazolyl 1,3,4-oxadiazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl,

benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl,

isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl,
benzothiazolyl, benzoxa-zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
cinnolinyl, napthyridinyl, pyrido[3,4-blpyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-
blpyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-
tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl or benzoquinolyl.

“Cy-Ce-alkyl heteroaryl” refers to C;-Cg-alkyl groups having a heteroaryl substituent,
including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the like.
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benzot hi azol yl , benzoxa-zolyl, quinolizinyl,
gui nazol i nyl, pthal azi nyl, quinoxalinyl, cinnolinyl,

woapbloyisszi nyl , pyrido[ 3, 4-b] pyridyl, PCT/EP2005/056020

pyrido[ 3, 2-b] pyridyl, pyrido[4,3- b]pyridyl, quinolyl,

i soqui nolyl, tetrazolyl, 5,6,7,8-tetrahydroqui nolyl,

5,6,7, 8- tetrahydroisoquinolyl purinyl pteridinyl,
carbazol yl ,  xant hen or benzo U|nol G - Ce- aIkI
h@r@r@ﬂsﬁwl’ refersetosa @ngﬂ@ﬂ?s aqf prablyt g‘i}ﬁ%g fam Adod Cafbon atoms

954 Fhafttt ST bh 250, o BN s bioK, Piphibte alkeny! groups
inckele etb%nﬂ&—@ll{kélhy) h—:t-pfo@enylt(aﬂ)aj G H=-gTH pad the like.

preferably having from2 to 6 carbon atons and havi ng
at least 1 or 2 sites of al kenyl unsaturation.

&re 2 r NYhvihe , ;
néyzflg rﬁg(gléﬁylahh nﬁéferg tBCEB g@l&éﬁ?ﬁ %‘Bﬂtﬁh Yl?lﬁgﬂf%l) substituent,
ilﬁﬁldai%phénybﬂwlandélﬁeeln]sa to C2- C6-al kenyl groups

havi ng an aryl substituent, including 2-pheny|viny|

and the like. "C2-C6-al kenyl heteroaryl"” refers to
@;5-Charkh@N etedbRYIPS réteri 1@ @2-@1aﬁ<feﬁﬂl y%roﬁpsb&favﬁlge At heteroaryl
I ncl udi ng 2 (nyl‘ldl nyl)vinyl and t

substitgenta Inelueyng 2-f Epprdiny v19ylzapd3the bkwups preferably

having from2 to 6 carbon atons and having at | east

1-2 sites of al kynyl unsaturation, preferred al kynyl

E‘E?@palkiyﬁ}il?’ lié&rsetol‘la'llayﬁyl (gr&(ﬂd)preiﬁfdb@ah@whg fro@H2 GEH) carbon atoms
and the | C2- C6- al ky aryl" refers to

ad bgying res/k;y#t 4?2 é!}%%oﬁéuﬂ’%d unsatgratipn.cpreteried pdipmyl groups include

h %@Hgﬁﬁﬁﬁf%eréﬁkwgﬂa?@y%yﬁ gro%scﬁa\?! ﬁéngl

heteroaryl substituent, including 2-thienylethynyl and
the |ike. "C3-C8-cyc|oa|ky|" refers to a saturated

cerboelnylc agouistas tor bmG-allomgl gipwrsn hayiggsamaryh gubstituent,
Sl &(ﬂﬂeﬂﬁeﬁlﬁn?lbor ; ﬂﬂgebexyl ) or multiple condensed

rings Preferred cycl oal kyl include
cyclopentyl cycl ohexyl, norbornyl and the I'ike.

Ce- al clogl kyl " ref -C -alk r ou
&pﬁa Che}% @ &efesst ite uéﬁ?:6' y groups )ilav% p?1eteroary1
substituent, including 2- thlenylethynyl and the like.

“Cs-Cs-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl).
Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.
“Cy-Ce-alkyl cycloalkyl” refers to C;-Ce¢-alkyl groups having a cycloalkyl substituent,
including cyclohexylmethyl, cyclopentylpropyl, and the like.

“Heterocycloalkyl” refers to a C;-Cg-cycloalkyl group according to the definition above,
in which 1 to 3 carbon atoms are replaced by hetero atoms chosen from the group
consisting of O, S, NR, R being defined as hydrogen or C;-Cs alkyl. Preferred
heterocycloalkyl include pyrrolidine, piperidine, piperazine, 1-methylpiperazine,
morpholine, and the like.
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i ncl udi ng cycl ohexyl net hyl, cycl opentyl propyl, and the
i ke. "Heterocycloal kyl" refers to a C3-C8-cycl oal kyl

w@eadpsmsrording to the definition above, in wdTEPDH/56020

3 carbon atons are repl aced by hetero atons chosen
fromthe group consisting of O S, NR R being defined
as hydrogen or Cl-C6 al kyl. Pr eferred het er ocycl oal kyl

jnclude zrrolldlne ., |d|ne era2|ne
iCnEﬁﬂJ,klyB 9‘6¥O&Y‘Flﬁ@k}’]m¥ﬁ%§iﬂq ﬁeds tgFRélPS having a heterocycloalkyl

lﬁlﬂé@é}ﬂ kﬁ%h?dl ps-*tﬁg)&?r%ﬁ&ﬁ& focycﬁ%ﬁpﬁnyfﬁﬁethyl (1-methyl-4-

pipbddinynanthyl andcthe dikeg 2- (I - pyrrol i di nyl)ethyl,
4 nnrpholinylnethyl (1 -methyl -4- piperidinyl)nethyl

the, * Car boxy,' ers to the group -C(O OH.
arleb*ﬁ toéﬁ?ﬁ’&‘(‘?h@@s to G -C6-al kyl groups
haV|ng a carboxy substituent, including 2- car boxyet hyl
e0dck-ARkyl 'd&ﬂ)oxy’/\Q%fers rt@f@lr @6-51.‘1% Roupk Okkin Obﬁb&ﬂe ls@bstituent,
R 1 ncludes H, Ce- %2 C6- al kenyl "

IW%%PM?Wﬂhyla@ﬂ@Sﬂ@ycl oal kyl "

heterocycllloal k.¥| "aryl " heteroarlyl/l " , " Cl- C6-
A A o aply, R R BN G ey

é@;yCE-alkyﬁ‘;a” CEEACKkymlbdieyl2r GrierblycloalRyCe “atyit™;| “heteroaryl” “C1-Ce-

cyc] oal kyl ", 'Ci het er ocycl oa Ci

%VL 1; I r%f%rcﬁ@o %terwbr kyb2Ge ahﬁsﬁylh awlng T-Coalkenyl
Hoafj#h STL IS yny! BSPYSCh flelerGdrf?] «@NE LRSI cycloalkyl”

Fi&kom tC;:\tl’cyl Y er’s 0 a;‘]??]‘g’groups hav(?ng6a%9a%{/ﬁoaky’

§0b€t-aﬂ<ublﬁt¢rocyxﬂbalkiylhg 2-acetyl phenyl and the like.

"Heteroaryl acyl" refers to hetereoaryl groups havi ng

oA S LA n

hedtAetiprdarieeliky/cl oal kyl or

“Aryl acyl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl
and the like.

“Heteroaryl acyl” refers to hetereoaryl groups having an acyl substituent, including 2-

acetylpyridyl and the like.

“Cs-Cs-(hetero)cycloalkyl acyl” refers to 3 to 8 membered cycloalkkyl or

heterocycloalkyl groups having an acyl substituent.

“Acyloxy” refers to the group —OC(O)R where R includes H, “C;-Cs-alkyl”, “C,-Ce-
alkenyl”, “C,-C¢-alkynyl”, “C;-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“Cy-Ce-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, “C,-C¢-alkenyl aryl”, “C,-Cs-alkenyl
heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Ce-alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”,
“C;-Cg-alkyl heterocycloalkyl”.

“Cy-Ce-alkyl acyloxy” refers to C;-Cg-alkyl groups having an acyloxy substituent,
including 2-(acetyloxy)ethyl and the like.



10

15

20

25

30

het er ocycl oal kyl groups having an acyl substituent.
"Acyl oxy" refers to the group -OC(O R where R incl udes

wo0060538€e- al kyl ", "C2-C6- al kenyl ", "C2- C6- al kgmyP2005/056020
" C3- C8-cycl oal kyl", "heterorycl oal kyl ™", "aryl",
"het eroaryl ", "G -Ce-alkyl aryl™ or "Q Ce-al kyl
heteroaryl", "C2-C6- aI kenyl aryI " C2- C6- al kenyl

heteroaryl ", "C2-C6- nyI 3 )
Show: iy e i th e@%encéw@;l Corfor ey 105 Co-alkeny”,

re ngﬂ(?,}J%yl “%6& Fi&?ﬁgﬁgh&élteﬁovc 1” aia{y{ %‘éﬁéh%}‘/i” “C1-Cs-

s]kphtafyu’e rur ‘iO]GIE(,l:laZlkylg liztdreargl™y | Gﬁy)f]etaﬂgehylarniyl”h e“C,-Cs-alkenyl

IR oAl s ol ieproay 161-Covalkyl cycloalkyT,
) »08 cycl oal kyI
ﬁét erlcl)(gu&?/t }201?%1@" aryl", "het eroaryl ", "Cl-C6-

al kyl aryl "oor "QCe al kyl het eroaryl ", "C2-C6-al kenyl
2(:3{7#6-:&1116}’%1 Il}?ﬂ%/ﬂ WS%%M gloups ) ggllgil)# yarlﬁé(l)xy substituent,
méhlda! icuihoxyeﬂglaﬁd%ealh&yl het erocycl oal kyl". "G -C

-al kyl™ al koxy" refers to G -C6-al kyl groups having an
alkoxy substituent, including 2-ethoxyethyl and the

I QXY t e o} »

s BRERIR e OB TNk W i @ B,

Cgla}k@ﬁyla,l ky‘ﬂlyi(fyalkﬁ@l C8 WgCCQaydwdlkyl” “heterocycloalkyl” “aryl”,

" het erocy cI oal kﬁqyﬂ( ; ", J'hete g e 1y Y

ahewroala g1l h@t eﬁhoﬁrylkyl het@ga@é Cw&q;allkeny aryl”, “Cs-
[ y »Aled y‘lz l ”

g-é g?yl"%?r&%@gl kg'ﬁy het e& oaryl™ 2"% %@&&% ¥, “Ci-Co-alkyl

cyoddablaft R ViC1-Co-dlkyléheteirdoylcloh iy B, ocycl oal kyl". "G -C

-al kyl al koxycarbonyl" refers to G -C6- al kyI gr oups

havi ng an al koxycarbonyl substituent, including

2 (e QH&SSE?J : ) fdbhé 1o ANACL-ARyT ko %}())s havmg an 8 alkoxycarbonyl

" Am nocar bon efers to the group -

sibstituRnt, Rlcludmg Ul zylnxggashoaghethyl émﬁdhc) gben

"G -Ce-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl "

" C3- C8-

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes

independently hydrogen, “C;-Cs-alkyl”, “C,-Cg-alkenyl”, “C,-Cs-alkynyl”, “Cs;-Cs-
cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-C¢-alkyl aryl” or “C;-C¢-alkyl
heteroaryl”, “C,;-Ces-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-C¢-alkynyl aryl”,
“C,y-Cg-alkynylheteroaryl”, “C;-C¢-alkyl cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.

“C;-Ce-alkyl aminocarbonyl” refers to C;-Cs-alkyl groups having an aminocarbonyl

substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently
hydrogen, “C;-Cs-alkyl”, “C,-Cg-alkenyl”, “C,-Cs-alkynyl”, “C;-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”,
“Cy-Cg-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Ceq-
alkynylheteroaryl”, “C;-C¢-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.
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cycl oal kyl ", "heterocycl oal kyl", "aryl", "heteroaryl",
"Q Ce-al kyl aryl™ or "Q Ce-al kyl heteroaryl™

woO ge0s3sat kenyl aryl "™, "C2-C6-al kenyl het er oarpd1/EP2005/056020
" C2- C6- al kynyl aryl", "C2-@6-al kynyl heteroaryl",
"Q Ce-al kyl cycl oal kyI ", "Q Ce-al kyl
het erocycl oal kyl". "C -C -al kyl am nocarbonyl" refers

C6- al kyl ro@gs havi ng an am nocar bonyl

to
Gbgﬁ-aﬂwbmylamwm GefPTsgo L -ty PR haying ybasylgraing ppbstituent,
AR SFeri AT RS L0 Lhe oroup

ere 'S |ndependently hydrogen

"G - Ce-al kyl" C2 C6- al kenyl ", "C2-C6-al kynyl
ffﬁ%&iﬁ' C% SE)Oalthkez/gll‘@}_) WOS&%%’QEH k%-/e(?aég l%i R” is independently
é}pr y‘b "C - 1€6 l’yl 1 - 4’ ke | B 1 1 1”
hete oaryl™ 6@ q# y%%lke ryl C%%ﬂlg"’ﬁ YL Cs-cycloalky
élhdt@tﬂyﬁcﬂraﬂled Gé‘ﬂwl’",,“hé@%ﬁd” d10¢yTs- ailyyilamyell’ loy r‘C1 -Cs-@ikyCheteroaryl”,

ép é‘kpg‘ﬁt %I%@y 3# %*wbqlﬂwpwgkyl“cé 13 m &g"aryl”, “Ca-Cs-
§]!t2§}1hétb‘1%ﬁiyl” i el u:giangﬂ 2c§diMBj10 ny‘b@wm&qt h¥teradpeloAlRE”, and

. "Ureido" refers to the group -N NR R' where
whete R amd R'Rtogatharnwish dhel @rttqunrﬂy@ndgewhlch they are attached, can

Q@ff@- cy¥4 oaﬂ‘%%mggr'eﬁlh? tgirj&c(): dbfﬂkgﬁzlkmﬁ : kz\m
heteroaryl QCe al kyl aryl” or QCe al kyl

het er oar C2- C6- al kenyl ar - C6- al kenyl|
HerEsalky |u-re1d0021;ef§;s dpkﬂqﬁs-a&lf |gr0upt;2ha@glg an ureido substituent,

cycl oal kyl "
m&hﬂ%{gf@eﬁgﬁgﬁ?lg%)yﬂ %Lﬁ{elﬁéand where R and R,
together with the nitrogen atomto which they are
ched cnotlonally menber e .

hé‘l‘fg?‘%&?cl the ggpup é‘“gg(nbg?]i Whﬁliee?*{?g Er B ¢ sndgpendently

| ke [ s Al % e« Llerde, .. »
%%%eé? ng yji |é\?/1%59rret E;?u?(g?lggh}gt hyftgagéégtﬁ#ﬁl’i ke(.:3 Cy-cycloalkyl’,
“lﬁ‘atrrbeorcmaékyl? éhod’s “h@tetdaa'lgr“@u*gﬂs-alma@)l(’]ér “Gh€s-allkyhbeteroaryl”,

o S e Rty oo, B gy, e
all&?ﬁ}qhétéﬂb a"‘C}[JC@alkyﬁ tyéloalkylh e‘t@lt@oaﬁ]kﬂ heterb:yefraldyy, |

aryl™ Ce- al kyl "heteroaryl"

“Amino” refers to the group -NRR’ where each R, R’ is independently hydrogen, “C;-
Cs-alkyl”, “C,-Cs-alkenyl”, “C,-Cg-alkynyl”, “C;-Cg-cycloalkyl”, “heterocycloalkyl”,
“aryl”, “heteroaryl”, “C;-C¢-alkyl aryl” or “C;-Cg¢-alkyl heteroaryl”, “C,-Cs-alkenyl
aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cg-alkynylheteroaryl”,
“C;-Ce-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”, “alkoxy” and where R and
R’, together with the nitrogen atom to which they are attached, can optionally form a 3-

8-membered hetero-cycloalkyl ring.

“Ci-Cg-alkyl amino” refers to C;-Cs-alkyl groups having an amino substituent,
including 2-(1-pyrrolidinyl)ethyl and the like.
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" C2- C6- al kenyl aryl", "C2-C6-al kenyl heteroaryl",

"C2- C6-al kynyl aryl", "C2-C6- al kynyl heteroaryl"

wo opoeesmBkyl cycl oal kyl ", "Q Ce-al kyl PCT/EP2005/056020
het er ocycl oal kyl ". "Am no" Yefers to the group -NRR
where each R, R is independentl y hydrogen, " Cl-
C6-al kyl ", "C2-C6- al kenyl ", "C2-C6-al kynyl
"CS C8- cycl oal kyl ", "het erocycl oaI kyl" )
A@p&n@an refers t@a@@mawlwc alfgy gialtshie Iﬁl@eRa; w;wre each R, R’,R”" is

roart¥ . Cl,, ’al“yn >9|a11?e§1 1” "‘Cz%% :«ﬁi@y@lke‘% Cs-cycloalkyl”,

“merﬁﬁycaialﬂw‘j/,l h@t-@g-a]hyyldi'yl”" & “Oe-(?:z;l-dﬂyyl hatedoanil’k y1Cs-Cs-alkenyl

" Q,,Ce het e I “al koxy"  ay ere .
s G PR BT he O i B ER adoi « v el prBgteroary”,
e # <@L I » r ,
ST IO ST, BV R4 o
®1th(’rhe alltrbgdan glonulpswlhah/ theg agmattacher caw bptionallg fierm a 3- 8 membered

i ncl udi.n -(l -pyrrolidinyl)ethyl and the
hetgrocsciilsrirtner °Y YRR Y

refers to a positively charged group
-N+RR R', where each R R ,R" is independently, "G -C
-aJkyl . " C2-C6-al ken " "C2-C-al k ynyl "
“CeCeslkyl, campmpoRripm e‘iooc@lﬂodkkkll gTOUI'JSQI@EmSI léjpl ammonium

Lyl or." CG al kenyl

gl} y*ltu,e 81;, &%r}glegd?kféﬁw&ﬁ ?}él?e%aﬂ an the‘ * C6- al kynyl

aryl", "C2-C6-al kynyl het eroaryl ", "G -Ce-al kyl

‘F‘f—/ICl 0a al kyl ", "Q Ce-al kyl het erocycl oal kyl ", and where
alagen? refer%t@é}m& oifor¢, breyeo and jadge#Pmt-om t o whi ch

they are attached, can optionally forma 3-8-nenbered

het er ocycl oal kyl ri ng. "G -C -al kyl amoniunt refers

t‘Sulfa'nyIB&ya Irdfts tQ @ JJGS«D)}B whereinr® i sehactadfsdm ) €64 -Cs-alkyl”,

“Cboalii® sepunld iR rabialod &g i O f Coatkony”,
@ézotf'é-a b vy 1oar1Iéy1er%&é;o%cwamw ~GBP 24Breroaryl”, “C;-Ce-

wherein is selected fromH Lkyl™,
alEyL Ca'ylé’l kol “CafBealkylutheteroary K, h%ng@eﬂﬁcenﬁl garyl”an“CfSGalkenyl

ro‘gﬁ (%F%PO?W k% y |§é f&#}%ﬁ%&‘ ?fé];'.c?-an(ﬂ cycloalky!”,

“OFCQ‘-&H@I MterocyFdalls.

“Ci-Ce-alkyl sulfonyloxy” refers to C;-Ce-alkyl groups having a sulfonyloxy
substituent, including 2-(methylsulfonyloxy)ethyl and the like.

“Sulfonyl” refers to group “-~SO,-R* wherein R is selected from H, “aryl”, “heteroaryl”,
“Cy-Ce-alkyl”, “C;-Cs-alkyl” substituted with halogens, e.g., an —SO,-CF; group, “C;-
Cs-alkenyl”, “C,-Cg¢-alkynyl”, “C;-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Ce-alkyl aryl” or “C;-C¢-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-
Cs-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Ce-alkynylheteroaryl”, “C;-Ce-alkyl
cycloalkyl”, “C;-C¢-alkyl heterocycloalkyl™.

“Cy-Ce-alkyl sulfonyl” refers to C;-Cg¢-alkyl groups having a sulfonyl substituent,
including 2-(methylsulfonyl)ethyl and the like.
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al kyl aryl" or "Q Ce-al kyl heteroaryl", "C2-C6-al kenyl

aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl
W@ok/053881L2- C6- al kynyl het eroaryl ", "Q Ce- al kyl PCT/EP2005/056020
cycl oal kyl ", "Ci -Ce-al kyl heterocycloal kyl". "G -C

-al kyl sul fonyl oxy" refers to G -C -al kyl groups
having a sul fonyl oxy substituent, including

2- (1rret []yl sul f onyl oxy) e &/ and the |ike. "Sulf p}r/l .,
%f ﬁnxl trf ot Bup graup;-S( Rméh%rplﬁ Ris §el§‘éP‘é@l0€d &mCs-alkyl”,

2% | | (7o I
su s %khrl S Eﬁ?ﬁﬁﬁ@ }%flaelo en %:eaﬂ" Kl Céségz ‘ﬁ kaXlLenyl C
C@ﬂﬂ(yﬁﬁl”m‘@ﬁﬁybycloa'l@” Cﬂlewrquny)hlkyl”' C&ﬂyﬁ,’; “hmeioa@ﬂ’lfgytl sCe-alkyl

: g% or Qﬁyq%a%hﬁq&;pa% L “rQ%GGﬂ%f(eny (92%(36 “Cr- gégﬁqenyl }Ileteroaryl”
Wb%—aﬂc"y@ af axkeoy, hg«?ﬁglﬁéteﬁ;awr’ CR Qﬁq@' &eRAlky1”, “Ci-Ce-

aryl kyny oaryl
elyl lpddrgyclqalkydy.Ce- al kyl het er ocycl oaI kyI " "O C
-al kyl sulfonyl"” refers to G -C6-al kyl groups havi ng a

sul fonyl substituent, including

20{ (!Ehierl Ssulﬂr%ﬂTWréﬁH‘% @Pds-hIRG1 |grdifds” Rmlit dg rhY'sulf'li_le &Bstituent,

group "- " wherein Ris selected from

117@1@@8612 klyﬁfhylsu ykpethyll qod|the Bkyst i t ut ed wi t h hal ogens,
e.g., an -SO CF 3 group, "C2-C6- aI kenyl ", "C2-
C6- al kynyl ", "C3-C8-cycloal kyl", "heterocycl oal kyl"

“Sulfnyl” fohert @6 Cg'llbuﬁs"TS-RQwﬁ&eaRkiMbludésyH' “Qy -CoR11687, a‘F(klyQ alkyl”
het eroaryl ", " C2-C6-al ken C2- C6- al kenyl
itk ith halogonsom. g wynéi) Cél?zygroup, Co-Co-alkenyl", “C,-Ce-alkyny”,

e

Ealkiyh bteronnflar €t - &er@fba@ﬂkwcztﬁ@albmﬂ aretemgaryi” “C,-Cg-alkynyl

Su“sr{ep %{}13 ?ggﬁﬁwf) 21%%?;)2& it R Crelio stydlogfpil®,  “Ci-Ce-alkyl

h 1 p f ! 1sulfanyl, ethylsulfanyl
R e

thellkgens, e.g., an -SO-CF 3 group, "C2-C6- aI kenyl ",

"C2- C6-al kynyl ", "Q Cs-cycl oal kyl ",

"het erocycl oal kyl", "aryl", "heteroaryl", "Q Ce-al kyl

aC Y Cs-alkiyl "stlfanyl” refers to C;-Ce-alkyl groups having a sulfanyl substituent,

including 2-(ethylsulfanyl)ethyl and the like.

“Sulfonylamino™ refers to a group —-NRSO,-R’ where each R, R’ includes
independently hydrogen, “C;-Cs-alkyl”, “C,-Cg-alkenyl”, “C,-Cs-alkynyl”, “Cs;-Cs-
cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-C¢-alkyl aryl” or “C;-C¢-alkyl
heteroaryl”, “C,;-Ces-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-C¢-alkynyl aryl”,
“C,y-Cg-alkynylheteroaryl”, “C;-C¢-alkyl cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.
“Cy-Ce-alkyl sulfonylamino™ refers to C;-C¢-alkyl groups having a sulfonylamino
substituent, including 2-(ethylsulfonylamino)ethyl and the like.

"Aminosulfonyl" refers to a group —SO»-NRR' where each R, R’ includes independently
hydrogen, “C;-Cs-alkyl”, “C,-Cg-alkenyl”, “C,-Ce-alkynyl”, “Cs;-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”,
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C6- al kyl heteroaryl", "C2-C6-al kenyl aryl",
" C2- C6-al kenyl heteroaryl", "C2-C6-al kynyl aryl"

woO ge@83sat kynyl heteroaryl™, "Q Ce-al kyl cycl omt1vizl>2'095/056020

"Ci - C6-al kyl heterocycl oal kyl". Preferred sul fanyl
groups i ncl ude nethylsulfanyl, et hyl sul fanyl, and the
like. "C-C -alkyl sulfanyl" refers to G -C6-al kyl
%Eoups havi ng a sul fanyl substituent, including

esalkesyll rpadyl ) Eotiyralkenyl t heteroprd”, “CorlCowipmahi aipl”, “Ca-Cs-
ke wh
R TR i PRt e Bosciiyles

" C2- 06 al kenyl ", "C2-C6- aI kynyl ", "C3- C8 cycl oal kyI
cloalk aryl", "Q Ce-al
Ey a@l@llﬁjpw 2 Rty ﬁ ~aﬁ<y foups AR g, an}/mosulfonyl
n - i n nyl
ggﬁﬁltlp,entﬂ %}L@}ggil E@Eﬁhﬁ%}?@@%@%ﬁ‘ﬂnﬁ)ew@aﬁ?@ hiky,
cycl oal kyl ", "Q Ce-al kyl heterocycl oal kyI " "O C

zalk | f t C Kk .
St %ﬁ?%@%ﬁm S5 B0 Sty B o e

ArdtadY | sabdtivadhy] @il svOvet dy lou Beoups e liké kalkyl“, “alkenyl, “alkynyl“
“ Ami nosul fonyl " refers to a group -SO 2-N R wher e each

RyR andh Chaierearyindispenaipntdag onfignaliie e subptit@iedawityIfrom 1 to 5

;%%‘Eltcgnt% s}éf c%flkfr?m%e %mﬁ) kgﬂ}% 1{1% rof opt%ﬁalf)y % atéf?ﬁﬁte(]'l “C1-Cs-

erocyc oary

alkyl“" ‘@2-C6Q1E@ryilﬁ kye,- C@-h&yﬁﬁr‘ 1% yc‘lé‘ﬁkyle a‘hktemcbrclaalkyl” “aryl”,
C6 al kenyl heteroa‘ y t, " C2- C6- al kyny .

al Yeyrfysrallex 1 Cs"adjixljeheéqtrpa y 1(5.36{3-%}'1" cycloalkyl®,
« | ¢ » " Gl
%ﬁﬁsﬁ‘?ﬁn}_ﬁﬁ ?ﬁ}ﬁ? oal %1&) alokyrﬁm%r oupé havnyng an acyloxy ’

éanylwaud;‘f oﬁmhlmuhbbmﬂUe r‘l‘a],koxykralrhcdryh‘g “ureido”, “carbamate”, “aryl,

6t WG i STl RSNl Selalher filegen”, “carboxy”,

ﬁ'ﬁi&ﬁ)trﬁ e t | Beb Ofirb NGl NV iguialA ] ,
albst I%}g ns:yQ%OheHgdgg)s}te H gtdagﬁ)t glﬁrgugtgﬂ ?ﬂlek el éja ktefnatlve y, said

Sldjst{@hyn"qul(bIalgmybbmaneirS}thatlm dwhenet gq:lghb(yiringestdostltuents have
s can tionall subst ut t

St chihe i Ok Rl PhehViontal GislimalhreisheR drstifvotved, thus

fRinY) 2l d. Ylabi8ms,URstohs, WyEkk anHydrié8s, but also acetals, thioacetals, aminals

formed by ring closure for instance in an effort to obtain a protective group.

“Pharmaceutically acceptable salts or complexes™ refers to salts or complexes of the
below-identified compounds of Formula (I) that retain the desired biological activity.
Examples of such salts include, but are not restricted to acid addition salts formed with
inorganic acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric
acid, nitric acid, and the like), and salts formed with organic acids such as acetic acid,
oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic
acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid,
naphthalene sulfonic acid, naphthalene disulfonic acid, methanesulfonic acid and poly-
galacturonic acid. Said compounds can also be administered as pharmaceutically
acceptable quaternary salts known by a person skilled in the art, which specifically
include the quarternary ammonium salt of the formula -NR,R>,R” * Z", wherein R, R’,
R” is independently hydrogen, alkyl, or benzyl, C;-C¢-alkyl, C,-Cs-alkenyl, C,-Cs-
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al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl",

"“cycl oal kyl", "heterocycl oal kyl", "aryl",
wO b@bessaz yl ", "Q Ce-al kyl aryl", "Q Ce-al kyl PCT/EP2005/056020
heteroaryl ", "Q Ce-al kyl cyeloal kyl", "G -Ce-al kyl
het er ocycl oal kyl ", "am no", "ammonium', "acyl",
"acyl oxy", "acylam no", "am nocarbonyl",

" al kOXécar bon){I ", "ureido', "carbamate', "aryl", )
alignyly 6 xCyiatkyl asyly €i-Gyplkyl heferoprhyqyeloaliy, isigjocycloalkyl, and Z is
[1] S [1] , . [1] . e [1] .II ar [1] , M al C 1 | ,

b5 UhlBln, ;AReBiiE =g KRR eneutoar
Alethyisadfbhate| yulfeated phodytiatel wri canbaxyldtel (suchoas beqoate succinate,

si tuations where nei ghbouring substituents have )
Eﬁ‘?&eé%g%lﬁfeosi?‘ien glagqagsgg aten SIMgpl, GHEHF iRiTiafey ascorbate, cinnamoate,
f4pgdibRbahdsishihagats are invol ved, thus form ng,

e.g., aﬁa’ct arrsml %ct ons),S cyclic anhydrides, but also

acetal s, thioacetals, amnals formed by ring closure _
f“Gnantipgmericcexcess” dee)gbfery to the psbdusisnthat preatbéindd/y an asymmetric

roup. . Pharnmaceut.ically acceptable salts. ar

SEiseis s AP Tk o pcel sPehl meripls andlor reagents or a

Beltts eenpridihe dt deasp Qnd dénaffioseicivi %teF)! )whehébly & &fuddls of one

the desired biological activity. Exanples of such

enaAntigmiehin thejerdep ot atdeast shout pEsteciivyiglledo aci d addition

salts formed with inorganic acids (e.g. hydrochloric

acid, hydrobrom c acid, sulfuric acid, phosphoric

Aai‘dnterféron? or GIFINT, avugtdtheeein,iik étendad tb Bialuds afipmotdule defined as

%h or gani ¢ aci ds such, as ac?ti c acid,_ oxalic acid,

fuenn theclitgrage, compeivie Jonetamplaany wpescefdNs apeptioged in the above
.0« o I I i

ki BRIGIEGEH e 1ARERKD, A0 iar D, 1N Bl IENGP Bleincluded

b bilave @8 Enition. TBNLisalid hefeRdd N atcdPdinglothid prefint invention. IFN-

aci d, methanesul fonic acid and pol ygal acturoni c aci d.

Baduitatde rip cgeatdansarivith ¢he brssend rinventior rie gommercially available e.g. as

r eutical | tahl e ter sal.ts known by
BOREPTSFotar Al GFRet of HREROTer P al |y
i nclude the quarternary ammonium salt of the fornula
-NR5R ,R" + Z, wherein R R, R' is independently

Wb‘d ﬁqygle‘ﬁptea’pmmetaoﬂFHdw@pl; Hm-ﬁm.aalusgd herein, is intended to include
- C5- al. |, C2-Cb6-al k |, G -C6-al kyl s .
ol TR By BPReT &) G PFETh b LYURDEd By epletion from

Bidthefcal FluidsCOUANt 6BthiAd bl TON AN HeBEMBIRhAT teélthiquek FFomE rokaryotic or
i odide, -Oalkyl, toluenesul fonate,
eukaryotic host cells, as well as its salts, functional derivatives, variants, analogs and

active fragments. Preferably, IFN-beta is intended to mean recombinant Interferon beta-

1a.

IFN-f suitable in accordance with the present invention is commercially available e.g. as
Rebif® (Serono), Avonex® (Biogen) or Betaferon® (Schering). The use of interferons
of human origin is also preferred in accordance with the present invention. The term
interferon, as used herein, is intended to encompass salts, functional derivatives, variants,

analogs and active fragments thereof.
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nmet hyl sul fonat e, sul fonate, phosphate, or carboxyl ate
(such as benzoate, succinate, acetate, glycolate,

wondoeasiss2 mal ate, funarate, citrate, tartrate, PCT/EP2005/056020

ascor bate, cinnanoate, nmand#l oate, and
di phenyl acetate). "Enantionmeric excess" (ee) refers to
the products that are obtained by an asymretric
synthesis, i.e. a synthesis invol VI‘@? non-racem c

(V)

B@b}f@u (f@onﬁmm mtgrf%mmvﬁd As thealgtast developaneny am Artetferon therapy for

nt | tive step e
T Be1es o S AR ™ HEF RS ddfinds; BlpotBER( Reviw i
ﬁmwroﬁi a%gﬂ)etaswl;ﬁbcﬂﬁed i maﬁhﬁzﬂfaﬁrdéﬂ 1irRE. It Wal'estaBEshed that
used herein, is intended to include any nol ecul e

a@rf%@a batp- ngwenrﬁwﬁ'éamquélyaﬂlmeetm@@ (S |vgqethSf@‘Flcac10us in the
L%ngg%gg gIltt#nE{\lﬁl nve fo%hs (lemz) ?nap?ta-la can

hﬂkl— aﬁposﬁtm dffeen dn ftheNogg-a¢ren coutselafeM Si by teﬂmlﬂ@ mlmber and severity
finition. ILFN-Db t he ferred | EN. accordj ng

Pﬁ@ lgpeessaish redvjeg fheowrdqm&f P isgrte AN Ay deasured by

h the present invention is commercially available

e.g. as Rebif(r) (Serono), Avonex(r) (Biogen) or

Bh¢ afostngngf JFN< &ihethien‘géatm&'ﬁteof eclapsingiteamiftmigoMSD ateording to the

(I FN-beta or IFN-b)", as used herein, is intended to

IIYYé!ltERi’edelPP’éﬁscﬂﬂth%fYHemf@FN&‘éﬁ@ in particular of human

origin, as obtained by isolation from bi ol ogi cal

fluids or as obtained by DNA reconbi nant techni ques

I SutoRiafkeawith thepresent iKRnYeH, ivheROERN GerebEmbiaantVIENL BSproduced

its salts, functional derivatives, variants, anal ogs
inB. Geli,i commhergiph raveilably under 4k {radenmigk Betasetion®), it may priferably

b B s SO e aRc oy SeBCRPne foLal + ghtate of B0l e 530 t0 300
A8 GFBMIALd 9/6 M@ p@peRof- 9- as Rebif(r) (Serono),

Avonex(r) (Biogen) or Betaferon(r) (Schering). The use
interferons of human origin is also preferred in

ccor dance t he resent i nve n. The .ter
e PTeBR vt e RTBIPE L Brip abers IFADH SeeorpibaTt dE Al produced
fRlChinest U&hsBN vl dengt iCHRS q?e o  caIRY, @d?ﬁﬁerc?d‘lgl 9051812 under the

active fragments thereof. (r)”"(reconb
irad endrke rAmonb;@ i it miaj epretfaﬂab}ytbecmhmhxsm:nsﬁi“mtra-mnusmuleﬂj7 enca week at

t herapy fo
a dosage of about of 30ug to 33 ug or 6 MIU to 6.6 MIU per person.

In accordance with the present invention, when IFN is recombinant IFN-fB1a, produced
in Chinese Hamster Ovary cells (CHO cells), commercially available under the
trademark Rebif®, it may preferably be administered sub-cutaneously three times a
week (TIW) at a dosage of 22 to 44 g or 6 MIU to 12 MIU per person.

The Benzothiazoles
The benzothiazoles used in the invention are of Formula (I):
H

N oN
RL©: = 0
S G—L
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mul tiple sclerosis (M5) and represents a significant
advance in treatnent. Rebif(r) is interferon

W bdobosiset a | a, produced from mammal i an cel | | PEEEP200$/056020

was established that interfiéeron beta- la given
subcut aneously three tines per week is efficacious in
the treatnent of Relapsing-Remtting Multiple
Sclerosis (RRM5). Interferon beta- la can have a
ey qampsisef s faUtQypers h s | geapetricahnisonars eito Prigliyyactive forms as
[ r S .
PRENGHRR, Wisfadls, BRYE Heoh TRARCTR, FOH, bP kR autically
ameptabledalts/thdfebf, wiHeecintosi ng of IFN-b in the treat nment
g}f. rel apsi.ng-remtting M5 according to the invention
dp aRyEmEinyhgIoWR e of | FN-b used. In accordance with

h ' ey L [+Sad REEDI :
FER. B SPEORh MR RSy drra SFFEP AR g an optionally
sibdttutedhd 8 tmerleared hetBotwdeallyl( containingrag yeapt afecheddrbatomeselected
g_drri i6t§_red sub- cut aneously every second day at a

8?‘&8 o> about of 250 to 300 ny or 8 MUto 9.6 MU
REls BREGAD frohthe G 8l abtesridthd Br LHRINIGSHMydrdpéaN§dlRAY], amino
where IFN is recgggnbilﬂantﬁrl FI\_% bl a, prgguceg i%gé i nesé’ S
petinnally obatitptede CiCotallixh optiprally sehstitited dIa+Ge-alkenyl, optionally

I der the t [ ( it
BB Py s R DB SRR Ao grifnalogen. cyano or
Wadbxy@t a dosage of about of 30ng to 33 ng or 6 MU to
6.6 MU per person. In accordance with the present
i nvention, when IFN is reconbi nant | FN-bla, produced

: .
NS Pt PR el Bt Pre PG reppyyndy offormula
(b)), (@) (Bl Yr abl y be adm ni stered sub-cut aneously

three tines a,week (TIW at a dosage of 22 to 44 ng or

6 MU to AR _IMU pegnperson. The Benzot hi azol es The
benzoRrhpzol es d in the_isvention g ]
(1): s "\7/L - R N

(la) =N

(la")
wherein R’ is selected from the group comprising or consisting of hydrogen, sulfonyl,
amino, optionally substituted C;-Cg-alkyl, optionally substituted C,-Cs-alkenyl,
optionally substituted C,-C¢-alkynyl or optionally substituted alkoxy, optionally
substituted aryl, halogen, cyano or hydroxy;

L is an amino group of the formula -NR’R* wherein R? and R* are each independently
from each other H, optionally substituted C;-C¢-alkyl, optionally substituted C,-Cs-
alkenyl, optionally substituted C,-Cs-alkynyl, optionally substituted alkoxy, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted saturated or
unsaturated 3-8-membered cycloalkyl, optionally substituted 3-8-membered
heterocycloalkyl, (wherein said cycloalkyl, heterocycloalkyl, optionally substituted aryl
or optionally substituted heteroaryl groups may be fused with 1-2 further optionally
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(I)they conprise its tautonmers, its geonetrical
isoners, its optically active forns as enanti oners,

walc@snsisepners and its racemate forns, as wel | PEREP2005/056020

pharmaceutically acceptabl assalts thereof, wherein: G
iIs a pyrimdinyl group; L is an optionally substituted
G -C -al koxy, or an am no group, or an optionally
substituted 3-8 nenbered het eroclsl/cl oal kyl , cont ai ni

. ) . ng
substiiask cynlealkd; eptienaliyn wbstiutedheterggyalpalkyl, gptiguellyssubstituted

f
A7) BE bforl1p S BUAEreERTRE b Ml AR ARG RE-alky ary,
Gptidoalpa Iskbdtltute(b(?il-@aaﬂltw hstehﬁtylt Upiﬁﬂlaﬂ:? sﬁh‘stmlttkda QyiCs-alkenyl aryl,
optiopally substj C6- al k onal |y
QEP@PHYLFP ¥tate ély 6§ py heéFrB I?Rpélﬁ]&’ Jb E‘F@&l -Ce-alkynyl
Q
oAl e T TRy | e @g SpEgHaNg BuBiinuied Cr-Coalkyl
y@da)lkylwbptncmaﬂy Rubstguted | @eCedkil bel:ﬂtohgclga]b)alp optionally substituted

Si cansi stin f hyd n nyl., .am no
Crtratanyt Sty ot Do, ISR ety Rirodeoatiy
§g&z§ﬁan Lstlsgtn&%d el-KRPNY1, cyRIdalIgNabptionalP Substithted C;-Cs-alkynyl

- C6 s R % ogg Iyﬁsublgtnl t%t ed gl koxy, ey
bitstosmloal ls ng{ and R ewpay fgrm a Hag éagether wythiihe pitrogen to which they
%%r%a/ L is an amno group of the fornula - NR3R4

ereln R3 and R4 are each independently from each
other H optionally substituted G -C -alkyl,
optiqgnally substituted C2-C6- al kenyl, qptional
Sqersding de @ge embedimenteybg [ sropm tndh@bﬁlgzomv@ﬂqwg@émg to Formula

EE Yecte g naI |y substituted aryl, optionally
t|tute eteroaryl , optionally substituted
saturated or unsaturated 3-8-nenbered cycl oal kyl ,

opti g l.y substitut - 8- nenbere erocycl oaI lyy{—d,,
(wheo ei nosaf d cyclaal kyb-rhet er ocygl oa KRF optt—a‘ma N— R®
substituted aryl || R RS
(a) (b) () (d
R® R®
—o M —N D
(e) ®)

wherein n is 1 to 10, preferably selected from 1, 2, 3, 4, 5 and 6;

R’ and R’ are independently selected from each other from the group consisting of H,
substituted or unsubstituted C;-Cy¢ alkyl, substituted or unsubstituted aryl or heteroaryl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted, substituted or
unsubstituted C;-Cg¢ alkyl-aryl and substituted or unsubstituted C;-Ce-alkyl-heteroaryl.

Specific benzothiazole acetonitriles according to Formula (I) include:

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-
acetonitrile;
1,3-benzothiazol-2-yl[2-(2-pyridin-3-ylethoxy)pyrimidin-4-yl]acetonitrile;
1,3-benzothiazol-2-yl[2-(quinolin-6-yloxy)pyrimidin-4-yl]acetonitrile;
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30

or optionally substituted heteroaryl groups may be
fused with 1-2 further optionallysubstituted

w@eymbosdsky| , optionally substituted heterocycl pel/Epi0p5/056020

optionally substituted aryliéor optionally substituted
heteroaryl group), optionally substituted G -C6-al kyl
aryl, optionally substitut ed G - C6-al kyl heteroaryl,

opt.i onal | y substituted G - al kenyl aryl, optional I
$dthenzethiagel- 2=yl {éd(%m&hﬂlmﬁemm@pyi yl)msthpzsyﬂﬁmlyndm-4 -yl}

%%m% ‘Fted C -C -alkynyl aryl, optionally substituted
- Cob- al’kynyl heteroaryl, optionally substi tuted
Q3-K%zﬁthiayd)l-2: yi2-q¢d-K3ydt-ditydtoisorminoyin 2§ bH -y tnnedtleyd )benzyl]oxy }
Co- al et erocycl oal kyl, optionally substituted
EF“@@“& ﬁéh?W QI al kyl optlonally substi t ut ed
Soctehrahlisou).yiig R brkitln-4-9Rhd ARty Substi tut ed
- ?a [ kKynyl @yg o hgéoptPOngH% subst’i t ut ed
03-Ke®zahiaymly2 -yh2t{E3- (mvmholatl Rwlmemvl)mlwﬂdxsﬂ@ynm}dmwm
ari gltogether with the nitrogen to which they are
e ute] ccording to one enbodi nent, the L group in the
b@%&&hﬁ%@ﬂ-ﬁl -l dago 150§ bty 1fHehzy 1 Fox fhidth-4-yl
fr o T e S (C)Sl(d)l%zi ”Hﬁ%’?e e
W@“IH¥@ﬁ10 preferably sel ected fron11 2, 3, 4, 5 and
epen ntI e 10 a
RS e I e A A
unﬁub@ﬂ¢tuted Cl C10 al kyl, substituted or
unsubst i t ut ed aryl or heteroary substituted or

Lrishrmzethiare et YR E-Heyedimetiegmorpbohia il iipethy Ighenzyl oxy)
stituted or unsubstituted Cl-C6

gﬂéyﬁﬁgryﬁkanglgggstltuted or unsubstituted

(Z)A0e3-betpthitvel-2(3F8F ylidenSRelg4-f{[ is(@emathbxyetind)aminomethyl }

S ROk bS] el Formura (1) el ude:

(27)-1,3-benzothiazol-2(3H)-ylidene[2-( {4-[(4-tert-butoxypiperidin-1-yl)methyl]
benzyl} oxy)pyrimidin-4-yl]acetonitrile;
1,3-benzothiazol-2-yl[2-({4-[(benzylamino)methyl|benzyl} oxy)pyrimidin-4-yl]
acetonitrile;

1,3-benzothiazol-2-yl{2-[ (2-morpholin-4-ylpyridin-4-yl)methoxy]pyrimidin-4-yl}
acetonitrile;

1,3-benzothiazol-2-yl {2-[ (2-piperidin-1-ylpyridin-4-yl)methoxy]pyrimidin-4-
yl}acetonitrile;
1,3-benzothiazol-2-yl[2-(2-morpholin-4-ylethoxy)pyrimidin-4-yl]acetonitrile;
1,3-benzothiazol-2(3H)-ylidene {2-[ (1,4-dimethylpiperazin-2-yl)methoxy]pyrimidin-4-
yl}acetonitrile;

1,3-benzothiazol-2-yl{2-[2-(dimethylamino)ethoxy]pyrimidin-4-yl} acetonitrile;
1,3-benzothiazol-2(3H)-ylidene[2-( {4-[ (4-methylpiperazin-1-yl)carbonyl]benzyl } oxy)
pyrimidin-4-yl]acetonitrile;

1,3-benzothiazol-2-yl {2-[3-(dimethylamino)propoxylpyrimidin-4-yl}acetonitrile;
1,3-benzothiazol-2-yl(2- {2-[2-(dimethylamino)ethoxy]ethoxy } pyrimidin-4-yl)

acetonitrile;
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1, 3 benzot hi azol - 2-yl -[ 2- (4- nof
hol i n- 4-yl net hyl - benzyl oxy) - pyri m di n-4-yl]-

wEe®ennssz i | e; PCT/EP2005/056020

| , 3-benzot hi azol - 2-yl [ 2- (24pyri di n- 3-yl et hoxy) pyri m di
n-4-y|]acetonitri | e;
, 3-benzot hi azol - 2-yl [ 2- (qui nol i n-6-yl oxy) pyri m' di n- 4-

I]acetonltrl l e; |, 3-benzot hiazol -2-yl {2-]
iﬂérbqaze:chw@ly% SR a e ko meste il s DGR G4-y1)

?&g(;q drile;
nbenzot hi azol - 2-yl (2-{[ 4- (3, 4- di hydr oi soqui nol i n-2(
| H) -yl met hyl ) benzyl ] oxy} pyrimdin-4-yl) acetonitrile;

éﬂ:qr Slgztg t:112(') éroémgoél mgnt %heebe%lzgtﬁ&glgsr IaCTOIQ(ilng to ¥01]m% a EI? include
Tl%o s R #8 QML 1!6:)(2 {[3- (mor phol i n- 4-yl met hyl ) benz
oXy

pyrimdin-4-yl') acetonitrile;
|, 3-benzot hi azol -2-yl (2-{[3- (| Him dazol -1 -yl net hyl ) be
nzyl ] oxy} pyri m din- 4- Nacetonitrile;

|, 3-benzot hi azol - 2-yl 3- (1 - -y!rrrfe‘t | ) benz
yl ] oxy}pyri i et Bnit rfin] N "PX
|, 3-benzot | - yéz-({4 [ (2, 6- thylr?ergholin-4-

yl) met hyl Ryerizyl Poxy)“™yri mi di n-4-yl]acetonitrile;

(22) -1, 3-benzot hi azol -2(3H) -yl i dene{2-[ (4-{[ bis(2-neth

oxyet hyl ) ani no] met hyl } bed®y/[) oxy] pyri ni di n-4-yl}

WeraniR rinlfel;mula (Ib) is selected from the group comprising or consisting of

%ﬁgc&e lzﬁ%ﬁuzci% %ﬁt&h{éﬁbclybygﬁyle[szbsﬁlﬁe& ()14 u}lseu tltg%étd Ci-Cs-
bmaglz iyl os)@lsatﬁtweumrdhﬁuwsﬂdt&@ﬁ%W1r kubtituted or unsubstituted C;-Ce-
benzot hi azol - 2-5 e§1 enzyl am no) net hyl | benz
a]}cmlxlwtgypny}nsgbqﬁﬁme@ p] stigat rC;zr@,—alkenyl substituted or unsubstituted
F%ﬁ %ﬁ%ﬁg %ﬁ%gl!)stg%g& F)flnLSﬁJﬁ%t)lgg (r:ﬁ %keny)l he eyoaryl substituted or

unsubstituted C,-Cg-alkynyl, substituted or unsubstltuted Cso- C6-a1kyny1 aryl, substituted

or unsubstituted C,-Cg-alkynyl heteroaryl, substituted or wunsubstituted C;-Cs-
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
Ci-Cs-alkyl cycloalkyl, substituted or unsubstituted C;-Cs-alkyl heterocycloalkyl,
substituted or unsubstituted C;-Cg-alkyl carboxy, acyl, substituted or unsubstituted C;-
Cs-alkyl acyl, acyloxy, substituted or unsubstituted C;-Cs-alkyl acyloxy, substituted or
unsubstituted C;-Cs-alkyl alkoxy, alkoxycarbonyl, substituted or unsubstituted C;-Cs-
alkyl alkoxycarbonyl, aminocarbonyl, substituted or unsubstituted C;-C¢-alkyl
aminocarbonyl, acylamino, substituted or unsubstituted C;-Cs-alkyl acylamino, ureido,
substituted or unsubstituted C;-C¢-alkyl ureido, amino, substituted or unsubstituted C;-
Cs-alkyl amino, sulfonyloxy, substituted or unsubstituted C;-C¢-alkyl sulfonyloxy,
sulfonyl, substituted or unsubstituted C;-Cs-alkyl sulfonyl, sulfinyl, substituted or
unsubstituted C;-Cs-alkyl sulfinyl, sulfanyl, substituted or unsubstituted C;-Cs-alkyl
sulfanyl, sulfonylamino, substituted or unsubstituted C;-Cs-alkyl sulfonylamino;

R! is selected from the group comprising or consisting of H, halogen, cyano, nitro,
amino, substituted or unsubstituted C;-Cs-alkyl, in particular C;-Cs alkyl, like methyl or
ethyl or —CF3, substituted or unsubstituted C,-C¢-alkenyl, substituted or unsubstituted
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acetonitrile; 1,3-benzothiazol-2-yl {2-
[ (2-piperidin-1-ylpyridin-4-yl)nmethoxy]pyrim din-4-

wQ@ bdocasmsoni trile; |, 3-benzothiazol -2-yl [ 2- ( 2- POT/EP2005/056020

hol i n-4-yl et hoxy) pyri m di n14-yl ] acetonitril e;

1, 3- benzot hi azol -2(3H) -yl i dene {2-

[ (1, 4-di et hyl pi perazi n-2-yl) nmet hoxy] pyrimdin-4- yl}
acetonltr| | e;

t5dkeyagh hi spstituedy | oo upsybgtifadhy Carferadydtandxy |spbstiteted  or

Cr&s
Bt S Qb o oty PP R gt
Cln-Gs-aSMY)Nlﬁfemli @R}, 9@60) R%, -C(O)-NR°R (SOz)R

yr ac | tr

ﬁ {f ETIHg lzfieg)r zse[egte(iofr%ttm IBEQHPERTPRTEIRE 9] Fosisting of
[ gbfer AIBERARIG Sbpiuted £,Cp glkyk ypbstined or substiuted Cr-Co
hldmly}}l,pynsummmedmryslu))statu‘@do@j -Cx ialkernyl, unsubstltuted or substltuted aryl,

SpRITRE) Bhiea TedBoht bt Rr BObREGH Grrgesly! et

aﬁyabﬁtﬁﬁtearmombmted theRyT tetreitfl Prefe@BR’ R N9 H;Oand n is an
For mul a @iﬁil ncl ude benzot hi azol es” of Formila (Ib):

teger wiegted fiom 0,h ZrandBy mor¢ pigferred ig djogdt ed fromt he
group conprising or consisting of hydrogen,
substituted or unsubstituted C -Co-al kyl, substituted
The Uskhibthiazbldt egke@l ifChhe ainketitioar v, Fartitudd i(I8)t @doOtomprises the
unsubstituted heterogaryl, substituted or unsubstituted
espresponding (pptomerehayang fhe fellpyeing Formadb Xinsubst i t ut ed
C2- C6- al kenyl , substi tuted or unsubstit uted

C2- C6- al kenyl ubsti tut ed_or unsub tituted

C2- C6- aI enyfl gubstituted
C2- Co6- yI N d

C2- C6- vk dn Substituted or unsu stltut ed

C2- OGRaI kynyl het eroaryl, substituted or unsubstituted
C3- C8- (Ib)

Specific examples of compounds of Formula (I) include the following:
1,3-benzothiazol-2-yl[2-({4-[(4-methylpiperazin-1-yl)methyl|benzyl} oxy)pyrimidin-4-
yl]acetonitrile;

1,3-benzothiazol-2-yl- {2-[4-(4-benzyl-piperazin-1-ylmethyl)-benzyloxy]-pyrimidin-4-
yl}-acetonitrile;

(3H-Benzothiazol-2-ylidene)- {2-[4-(4-ethyl-piperazin- 1-ylmethyl)-benzyloxy]-
pyrimidin-4-yl} -acetonitrile;

(3H-Benzothiazol-2-ylidene)-(2- {4-[4-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-
benzyloxy}-pyrimidin-4-yl)-acetonitrile;
1,3-benzothiazol-2-yl[2-({4-[(4-benzyl-piperazin-1-yl)methyl]-benzyl} oxy) pyrimidin-
4-yl]acetonitrile;

1,3-benzothiazol-2-yl[2-({4-[(4-formylpiperazin-1-yl)methyl]benzyl} oxy) pyrimidin-4-
yl]acetonitrile;

(2-{4-[4-(2-Amino-acetyl)-piperazin- 1-ylmethyl]-benzyloxy} -pyrimidin-4-yl)-(3H-

benzothiazol-2-ylidene)-acetonitrile;
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cycl oal kyl, substituted or unsubstituted
het erocycl oal kyl, substituted or unsubstituted

w@eoedsmBkyl cycl oal kyl, substituted or unsubseet/EBPB®AS/056020

Ci - C6-al kyl heterocycl oal kybp, substituted or
unsubstituted G -C6-al kyl carboxy, acyl, substituted
or unsubstituted Cl- C6-al kyl acyl, acyl oxy,
substituted or unsubstituted G -C6-al kyl acyl ox

Bl -aesviptmeragins iy Dot bangy! s cp iy iy -benzothiazol-2-
Jonyl, substituted or unsubstituted Cl-C6-

i

yla dxycar bonyl, am nocarbonyl, substituted or
4+4{4- {89 (I H-Bearzbthiaz (I82-glidenk)-eyann anathyippytimidin 2 ylokyrmethyl } -
ubstituted or unsubstituted Ci-C6-alkyl acylam no,
Y P IPLRMRG - 1ot ayleﬁ aidh dimRehyleidsy G - C6- al kyl
aééﬁlmmmeﬂ?othwsz {fidéneflc f.ﬁao %&Hﬁ 1Hﬁcﬁﬁ’ 2GHoxymethyl} -

am no, sul fonyl ox substl
bmub@pdramwl@rb@xym dopd methiyl estyr; oxy, sul fonyl

CltF Pt oy SRR B L e et ity igin- 1

ﬁiéh@twdnzylsﬂﬂt Mhldnw%ta&e%xﬁﬁﬂ@r unsubsti t ut ed

al kyl an , sul fongl am no, substituted or

(ﬁt&@sgmthlaz@c? zinde@e) - k4 [4-Crhydsoxy- gty D piparazin-d -ylmethyl]-
ﬁel e 9p¥f181rﬁ1}1|1 ?a&’é{Bm&ﬁ”p“ sing or consisting of H,

yano, am o, substituted or

Emeu l{m{(BrIUBmiofﬁlazGl-z@lliﬂyﬂm) dyBndafethytlpyatmidin- -3 1adykiethyl} -
i ke nmethyl or ethyl or - 3, substituted or

hmbgtlmrwaﬂ -Xtbaggtic acidangthyl estsBst i t ut ed or

YIS S B0 1B SIS i 2 sy

bmybqﬁpdramm -Af- ;nteta:rmdspbst ituted or unsubstituted

F%goa %]ff)ﬂﬁg (!{§ tj &%@?a%%?—&E)%?ﬁy]@e@y]@@nmldmA-
adfonitfile. R2 and R2 be| ng i ndependently selected from

¥he group conprising or consisting of hydrogen,
unsubstituted or substituted Cl-C6 al kyl,

Eﬂg Egliltolﬂ%l%% % 38:?:0 { ]%m ega g) ¢ altlte%}%ﬂ 'according to methods as

HaseHbSd 1ih UNEY 017483205 trbfetdt alcydrdingn e/ Daéthbdl @s@ibed in WO
substi tuted heteroar yI unsubstituted or substituted

03/095248 kyl aryl, unsubstituted or substituted

G - C6- al kyl heteroaryl. Preferably RL is H and nis

an integer selected fromO0,1, 2 and 3, nore preferred

The beothdazoles according to Formula (I) can be synthesized according to methods

described in Schemes I to VIII below.

Scheme I
cl

N
1 N —N
RA{D:Q N + <‘\ />—CI V1)
N

(m

N =N )
L
S CN
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The benzot hi azol es used in the invention of Fornula
(I'b) also conprises the correspondi ng tautoners having

wo b@ehsdsBowi ng Forrmula (1b'): (1b") Specific erecIpP®85/056020

of conpounds of Forrmula (I20include the follow ng:

|, 3-benzot hi azol -2-yl [ 2- ({4-[ (4- net hyl pi perazin-1-yl)m
ethyl]benzyl}oxy)pyrinidin 4- yl]acetonitrile;

1, 3- benzot hi azol - {2- [4-(4-benzyl - plpera2|n-
Asyllysirated|in thesshoye éque bythﬁ fiaging comppundsyefcfognplarli] are reacted

f@_ﬁ?sﬁ_ﬁg@ﬂﬁab%ﬁgﬂgg g(azu%@ rﬁa%?? ?}rnmi(ﬁn?sj hb g nhza%/ geno ]pynmldmes e.g. 2,4-

gighlono pymmm Of focratilarV toi grevide the pyrimidino- benzothlazole compounds

\zH-B@? %P ;51? hWé?'ﬁ%}/ﬂl iaq'ee r})ee fogmeé [the %%sglﬁztehofx glulta{)ﬂ bgses e.g.

P¥é ) t ol
P LR T n It iyl B ) oty ot smosphere

pefdwbl}' it erm%r}w%&e)lt by" iDINTEL BMAL- Mbﬂ:NC@t BHF tat ial temperature in the

B0 BT Bt 15 509, OB FI st ay R heft 1P Tog 21528

Bénzoﬁlﬁaz(oéiew@fnmaﬁt YiI) afi e&n@z cOmmbrdfAIRetRildble, such as from
- benzyl ox pyri m din-4-yl)-(3Hbenzot hiazol -
Maybnggm hegg@ql ofpt ditd gor can be prepared from commercially avallable

it R R 1) e ) ey o)

Fralogedaded b?ﬂﬂnﬁﬁﬁb'spfetg A dichtorbpydipnidineCyRoRmiie WY, drepalso either
i mdin-2-yl oxyrret hyl } - benzxd)r 1[1) lgeram ne-1-carboxylic
sRnEersiatyt avpilable gaich’ as from Aldrich, Fluka, Sigma and the like or may be

2-ylid t hyl
e by e ey V)L pi pet az ne-1 - car boxyl 1 ¢
acid nethyl ester;

For obtaining the final benzothiazoles of formula (II), i.e. benzothiazoles of formula Ia
wherein L is of formula (g) below, and wherein n and R’ are as defined above, the
intermediate compounds of formula (IV) are preferably reacted with suitable alcohols of

formula (V), as illustrated in Scheme II below.

_ 5
OMR

€9]
Scheme IT
N / N
/ \ Cl H \ 5
%g% . Wl hR @i e
R1 J—
4@8 - R1 S CN
V) )

The reaction is preferably performed in the presence of solvents such as DMF, DMA,
NMP, DMSO or ACN, most preferably in DMA or MeCN, in the presence of a suitable
base such as tBuOK, CS,CO; with or without Cul, NaH, or the like, most preferably
NaH, at a temperature in the range of about 25 to 120°C. In a preferred method, the
starting compounds are heated at 25° up to 100°C in solution in MeCN in the presence
of NaH.
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(3H Benzot hi azol -2-ylidene)- {2- [4-(4-
[1, 2, 4] oxadi azol - 3-yl net hyl - pi perazin- 1-yl

woredoaphissbenzyl oxy] - pyri m di n-4-yl} -acetonit rP¢EEP2005/056020

(3H Benzot hi azol - 2-yl i denepR1(2-{4-[ 4-(2-hydroxy-ethyl)

- pi perazi n-1 -yl met hyl ] -

benzyl oxy}-pyrimdin-4-yl)-acetonitril e

{U’ (4-{4-](3H Benzot hi azoI 2- yI i dene) - no- net hyl ] - py
¢rilpern a}ﬂ: seypetrds P ferans (V) gnpe gzq 1pedy through commercial

R R S Sa i nafitiedin Sebeme T8 V1T o

In shid/ BcheymsstiHydnH IV, Berstarting buﬂxhngbldakhs mleihyhp&bhaaﬂec(ﬁcheme I1T)
, 3-b t hi | 2- 4- et hyl

e{ HE| Te'%élﬁ zw% ?éa%y)(és}%rf{ﬁ a}‘/i ISS‘PP?nfg E?r??es{og ma-r@nz;lmalcohol

Qﬁé}ﬁféﬁﬁ'tés‘zﬁll £3 g%??%&b@ gnéh‘?dlﬁ% kB HoBmébdion 6 tﬁe gster the bromination

synt hesi zed ac Ing to net hods as describ
ofl the 70@byl groes,allgbatjonawibrthl eqyrasponnghammedamddhe b%hilctwn of the

03/ 0912 e ben hi azol e ccording to Formul a
B35 13 P e SP R peE A iAo et hods: descr | bed
in Schenes | to VIII beI oVgcherfeane | (111)As
illustrated in the above Scheme |, the starting
conpounds of/=grmula |11 glBVPedkt ed with ss
substitu‘isé r&QfHed) p.)LLl_m_dJ_ne.s Hjck -@
pyrim di nes, €. g. 2,4- dichloro-pyrimdine—df fornula
VI to providevibhe pyri m di no- benzot hi azol e cempounds
I'V. Preferably, such reactions are perfoggged in the
presence of suitable bases, e.g. sodium hydyide,
pot assi um ha/drl de and the I i keydrPR7@n anhydr ous i nert

at nospher e, rabl yRin a pol ar sol vend I| e DVF,
DMVA, Megh t aNtenmperatu®e in the @ H,Br
about -78C to C (CRabaka et al, Pgk9 J. \éne

1994, 1317-132%Y. (1X)

LAH‘

6
HO /R
N (va)
7
R

Wherein R® and R” are independently selected from R® and R*’or R® and R’ can form a
ring selected from together with the nitrogen they are attached to form a substituted or

unsubstituted heteroaryl or a substituted or unsubstituted heterocycle.



Benzot hi azoles of fornmula Il are either commercially
avai | abl e, such as from Maybri dge Chem cal Co. Ltd or

w@ 2006l0838p2 epared from conmerci ally avail abl e cepopaPIds056020
by conventional procedures22Hal ogenated pyrim di nes,
e.g. 2,4-dichloropyrimdine of fornula VI, are al so
either coomercially available, such as from Al dri ch,
Fl uka, Sigma and the like or may be prepared by
conventional procedures. Fheswtl} ning the final
benzot hi azol es of forrmula (I1), i.e. benzot hicosmé es of

formula la wher@M L is ofuffkiid.a (9) belew and
wherein n a 5 are as dekanad aboven,d @

i nt er med&t npounds of—+ferma=(1V) are—fgreferably
reacted with suitable al cohols of fornula ), as
illustrated i¥Mschene Il below. (g) Schemg Il The
reaction is preferably perforned in the Nesgsence of
sol vents sich s DVF, DVA, NWP, DMSO or A , nost
preferably PA\DMA or MeCN, in Jdhgpresence Bf a
sui t abl e base hs/?BuCK CS,CO8 wi t hOor wi t hout
Cul, NaH, or t "R 3
tenperature |n)§|he range of about 25 to 120
preferred met ho the starting conmpounds argyheated at
25 up to 100C i ’TJSLQHUII on in MeCN in the presence

of NaH. The |nter di ate conpounds of formula (V) may be
obt ai ned t ugh commergi al sources or by a synthetic
appr oach whi c;b)i\ rated in Schene Il to VII. In
said Schenes | nd 1N, th&®tart i ng bui |l di ng bl ock

is nethyl-p-toluate (Schene II11) or its neta anal ogue
{nSedi@ Behénvg M Belpive B Qarting tﬁmamgsmaa@l is"Y-ahemz ¥ meth 1-pyr1d1ne to
al cohol internmediates, in a 4 step process, inclu

prepare Shorg@resnoRsing ﬁélyelgtxymethyh@ igeriniermegiates, in a 5'step process,
5 including a the transformation of the 2-amino group in a 2-bromo, an oxidation, an

alkylation with the corresponding amine, the formation of the methyl ester and the

reduction of the ester to access the final substituted 4-hydroxymethyl pyridines.

Scheme V
Br
NH, Br 0 —
— Br2, HBr — KMnO4 \ N
W W HO /

NaNO2

oY S ()

N thionylchloride O —

N
__ LAH o — methanol \ /N
Wa \_/" HO
HO —0

(xi) Xy (1X)

10  In said Scheme VI below, the starting building block is 5-bromo-nicotinic acid methyl
ester to prepare the corresponding 2-hydroxymethyl pyridine intermediates, in a 2 step

process, including an alkylation with the corresponding amine, the formation of the
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of the nmethyl group, alkylation with the correspondi ng
am ne and the reduction of the ester to access the

wao povalosmebsti t ut ed benzyl al cohols. Schene |1 | PANYEP®I#056020

R6 and R7 are independent| ¢3selected fromR5 and R5Or
R6 and R7 can forma ring selected fromtogether with
the nitrogen they are attached to forma substituted
or unsubstituted heteroar or a substituted or

methybsestaruprdy thetiededipal e¥3bﬁe¢ﬁéer| ® 1a5cessi thesEnglnsulgtituted 2-
ng building block is
Bﬁ mﬂﬁg&ﬁﬁré&ﬂr{ekpyrl dine to prepare the correspondi ng
4- hydr oxymet hyl pyridi ne iSdéheneeNl ates, in a 5 step
process, including a the transfornation of the 2-amn

group in a 2-brongp,—aan oxidati o, an al kylation wt J
t he correspongli ng{ amyne, the for,mi?i on of the nethyly

ester and red lon of th ster h access t
final s tituted—4-hydro th/ pyfi-dirres. msV
(MT)Y=OVIIHN(XIT) (X)) £bX) NSai d Schene b ,

the starting building bl ock ig( 5- brono-ni cotinic (ﬁﬁl d
net hyl ester to prepare the c Rrespond|ng

Br baidrSuhgniet VMl bedyw) tHengarting ahaedalads eIs(z hydrax?eﬂ@tl)aplperazme to
process, including an alkylation with t

prsPte dhosrITespongdingalcohal intergediats bnhregflctmeaf%xlmqn ester

and the reduction of the P‘ e access the final
substituted 2- hydroxynethyl pyridines. Scheme VI (Xl)

(XI'1) In said Bohene~M | beiCHR, t helOstarring materi al

i s |-(2-hydroxyet hyN) - BHperazime—to prepar &t he

correspondi ng al cohol i nt eNaBHRE e by reductive

al kyl ati on. Schene VI

In said Scheme VIII below, the starting material is 4-(hydroxymethyl)benzoic methyl
ester to prepare the corresponding benzyl alcohol intermediates, by coupling of the

amine in the presence of trimethyl aluminium.

Scheme VIII
N~
Hom HN._J Hom N
0. AlMe3 N
o DCM o

Excipients

According to one embodiment of the invention, poloxamers (Pluronics) are surfactants
that are preferably used in macrogol glyceride formulations of the invention.

Examples of poloxamers are Pluronic® F77 (Poloxamer 217), Pluronic® F87
(Poloxamer 237), Pluronic® F88 (Poloxamer 238) and Pluronic® F68 (Poloxamer 188),
particularly preferably Pluronic® F68.

According to one embodiment of the invention, polyethylene glycol are excipient that
are preferably used in macrogol glyceride formulations of the invention, preferably
polymer of polyethylene oxide such as PEG-2000, PEG-4000, PEG-6000, PEG-10 000,
PEG-20 000, preferably PEG-6000.
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N NH NN - NaBH3CN In said Schene VIII bel ow, the
starting material is 4-(hydroxynethyl)benzoic nethyl

WE@2106/053882 prepare the correspondi ng benzyl al cetmEP2005/056020

i nternedi ates, by coupling2ef the amne in the
presence of trimethyl alum nium Schenme VIII

Exci pi ents According to one enbodi nent of the

i nvention, pol oxaners (Pluronics) are surfactants that

Macrogal glycaridg forsenlationsefdthe inventiopcer i de for mul ati ons

Brcirie By e B A A G i bR ARE i Pagaygical composiion

¢ dtoprisiagree berizdthiazoR efiKomnalar()): F88 ( Pol oxaner 238) and

Pl uronic(r) F68 (Pol oxamer I1|88) particularly

preferably Pluronic(r) £68. yjAccording to one

enbodi ment of the_inyenti I\llyl ene ycol are

exci pi ent that arB pref enjabl y ustd i n macr ogol

gl yceride formul ati onSxef t/8e i nv@ntlon, preferably

pol ynmer of pol yethyl ene oxide such as PEG 2000,

BEGvelDGS, itPHSI600G, IRE@ed 008l ifelGr0itd Odpticpllefaeting| fprms  as
PEG;.6000. cro ol glycerjde forpul.ati ons of the

PROURTEDn RELGPANFG. 11 dlte s s, oh &ellgo Rhappaceutically
RécRYiaBRSsafs Qﬁ@éd’fa%@iél&@ ICQRPRE | dré QY deAHBH hBdvRY afd a macrogol
benzot hi azol e of  Formul a (I) as well as its

ghygerideer s, its geonetrical isomers, its optically

active fornms as enantioners, diastereoners and its

racemate fornms, as well as pharmaceutically acceptable

Bild Sutther embodinat, eﬂi& Gnvehtlé’tﬂ chrilides & Phateicetieal composition
above; and a nacrogol ceride. In a further

aeeBHngohe lwetwwb?rﬁmot e prasineakelyeerisds asleaigy] lxeeride.

conposi tion

In another further embodiment, the invention provides a pharmaceutical composition

according to the invention wherein the macrogol glyceride is Gelucire® 50/13.

In another further embodiment, the invention provides a pharmaceutical composition
according to the invention wherein the composition comprises Gelucire® 50/13 in an
amount of 40 to 95% w/w relative to the total composition, preferably 40 to 80 % w/w

relative to the total composition, including 40, 50, 60, 70 and 80% w/w.

In another further embodiment, the invention provides a pharmaceutical composition
according to the invention wherein the composition comprises Gelucire® 50/13 in an

amount of 40 to 60% w/w relative to the total composition.

In another embodiment, the invention provides a pharmaceutical composition according
to the invention containing an amount of benzothiazole of 5% w/w to 40% w/w relative
to the total composition, preferably of 20% to 40% w/w relative to the total

composition, including 20, 30 and 40% w/w.
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according to the invention wherein the nmacrogo
glyceride is a stearoyl glyceride. In another further

werdedsisent , the i nvention provides a phar macepdT/€P1005/056020

conposition according to tRkRe invention wherein the
macrogol glyceride is Gelucire(r) 50/13. In another
further enbodi nent, the invention provides a
aﬂarn&ceutical conmposition according to the inventijon

nothes epbedignnp dhe inventiciopreyidsea ploErmaseytical gongsitionjageording
. of . 0 |.atyi . .
A T Bhiof wikhin T SR .4 P RtslL A B (4 mappholin-s-
yathyldenpdsty)ipyrimidined-yljiacetodiiile50, 60, 70 and 80%

w w. I n another further enbodi ment, the invention
provi des a pharnmaceutical conposition according to the

LEYEc: SRHOOEAR Tt IR RS\ 0P pRRTRCLRESI cqmpositon according

toethatinwemtipn wheeein theabenzotipasletis diB bénzothizoh2+yl-[2-(4-morpholin-4-
e i.ment . the i.nventjo rovi des a arnmpceuti ca
SR ot R4 SR R MR S o ne i

anmount of benzothi azole of 5% ww to 40% W w rel ati ve

to the total conposition, preferably of 20%to 40%ww

Freanethey embedimeat,ithe vertdnnierevidens pharmereticalcormposgon according
40% w w._In [ o]e]] t, ] tLo .

B it b RS SRR 3T nob PG ko srptainiey of

thevedtizbthinzolReiseleds tthuh 5657 PrétedbBl &sé Thdn dbout 40 to 10 %, more

benzot hi azol - 2-y| - [ 2- (4- nor phol i n- 4-

mefﬁé@biy|1e558r@>ﬂr@h%t-5£/§»ri m di n-4-yl]-acetonitrile. In

anot her enbodi nent, the invention provides a

phar maceuti cal conposition according to the invention

Iharothen ehibedinemz, ahdrinvzatien provilleSa pharmaceutical composition according

benzot hi azol - 2-yl -[ 2- (4- nor phol i n-4- .

i tﬁEP}Y}?PU%WEVF{YBs@g ¢ P‘P%ﬁ‘i“ﬂf ﬁlﬂhﬁ"gﬁ‘ﬂmﬁ.’i@a dRPloReme:

nmesylate salt. In another enbodi nent, the invention

provi des a pharmaceutical conposition according to the
Imarsxther embatisnent,the nventanrproidey @ pbaritgic¢utical composition according

- 1] . i.e, the. tallinit f t .
BefhegeyaBnwitrem € cobifenBirfsr ePppssdir peSeerpsr gnd wherein
e Ploxdfhct & Pdlosmei@Be preferably |ess than or about
5%

In another embodiment, the invention provides a pharmaceutical composition according
to the invention wherein the composition further comprises a Polyethylene Glycol
(PEG).

In a further embodiment, the invention provides a pharmaceutical composition
according to the invention wherein the composition further comprises a Polyethylene
Glycol (PEG) and wherein the Polyethylene Glycol is PEG-6 000.

In another embodiment, the invention provides a pharmaceutical composition according
comprises at least 20% w/w 1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-
benzyloxy)-pyrimidin-4-yl]-acetonitrile, mesylate salt and Gelucire® 50/13 in an

amount of 40 to 80% w/w relative to the total composition.



10

15

20

25

30

I n anot her enbodi ment, the invention provides a
phar maceuti cal conposition according to the invention

wob@se53sst he conposition further conprises a ppdDEPI0BF/056020

I n anot her enbodi nent, the2tnventi on provides a

phar maceuti cal conposition according to the invention
wherein the conposition further conprises a pol oxaner
and wherein the pol oxanmer is Pol oxamer 188. |n anot her

qresmbodiment; tho dRYensian prexideses Pharplarutieleeamragition selected

SOHRRS bidy gn according to the invention wherein the
conposftion further conprises a Pol yethylene dycol
(PEG. In a further enbodi nent, the invention provides

?ﬁ@%%%?ﬁ% Qé%ﬁ'bo fwﬁy}qb?w&%axﬁfmé@s*aﬂ-

Paliysihin fleéviddekat! 269Gy vand wherein the Pol yet hyl ene
ycoF ?és P Gg 000. dIﬁlﬁ% anot her enbodi nent, the

GeluziieBo80/p3 ovi des a8@amiagceuti cal conposition
accordi ng conpri ses at least 20%ww 1,3
benzothlazol -[2- (4-nor phol i n- 4- ylnethylbenzyloxy)

et e e e T
aeﬂtmltmb, mesylate salst aBﬂ%ﬂwtmm t [ on | n anot her

the inve on provides a pharnmaceuti cal
E’gﬁ‘& &eg@psel ect ed%%om/{g’he group:

, 3benzot hi azol - 2-yl -[ 2- (4- noi phoUn- 4-yl net hyl - benzyl o
xy) pyrimdin-4-yl]- acetonitrile, nmesylate salt 20%
Mheﬂdthlaimlél'yl)'[Mmarlﬂﬂ%nm-wlmethyl-benzyloxy)-pyr1midin-4-yl]-

benz t hi azol - 4- moi phoUn- 4-yl et hyl - benzyl o
erﬂ"&? atg s?‘t] 4@%@\&&% trile, mesylate salt 30%

@el’iicﬁ%@%/i?( r) 50/ 160‘70% W W,
, 3benzot hi azol - 2-yl - [ 2- (4- hoi phoUn- 4-y| et hyl - benzyl o

xy) pyrimdin-4-yl]-

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-
acetonitrile, mesylate salt 20% w/w

Gelucire® 50/13 40% wiw

Lutrol® Fé68 40% wiw;

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-

acetonitrile, , mesylate salt 20% w/w

Gelucire® 50/13 40% w/w
Lutrol® E6000 40% w/w;
And

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-
acetonitrile, mesylate salt 5% w/w

Gelucire® 50/13 95% wiw.
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acetonitrile, mesylate salt 40% w w Celucire(r) 50/13
60% w w, 1,3 benzot hi azol - 2-yl -

W 2006453882 phol i n- 4-yl net hyl - benzyl oxy) - pyri m dpeF/#P3003/056020

- acetonitrile, nmesylate saft 20% w w Celucire(r)
50/ 13 40% w w Lutrol (r) F68 40%ww, 1,3
benzot hi azol - 2-yl -

%b (4- m)r )hoUn- 4-yl met h I-benzyl oxy) - &l mdin-4-y l
et Pwnplatipes of ghes yinvangion apeth) irprégsey e disselation “rate and the

B3kd1aARG B Bobbroblel br FRUAAAGR0 W v And 1.3
[ 2- (4 nor phol i n-4-yl met hyl - benzyl oxy) - pyri m di n-4-yl ]

- etonitrile, ylate salt 5% ww GeJycire 50/ 13
_Bs% Sf, crpRodiB gy ipysEiop roYides %quoﬂ)r wa?n(?ﬂng a composition
hAYoF ﬁ)the%@hﬁ%ﬁéﬂema{&h@tha@eohﬁﬁseelﬂwﬂ&el@fbl lity

of benzot hi azol es of the I nvention. | n anot
e nbemom’nng a bénzothmzelet acoordprgdvlF@esula (het hod for

t to th ti
ner L g, A Aol P Scecreieple &prdE b $oPmpingD o o
a b@lﬁbﬁﬁh'ﬂk@ﬁ?&ti@n%ﬁ%%g&ﬂ TyGerfder nul a (1) - addl ng a
cal cul ated anount of a benzothi azole according to
Emln@llyo\ rr)athgOh ghiseride) ppepappdionat isoieated wader @gemltable temperature
| | |
! e% 1%1'916 %Bér t§ Sb¥ua}n% aﬁ’f‘n% eﬁr% argtgaél?gfr f&%%egsl s@ 1de q-gr use in

the mdétBed adc@rdiﬁg i the thvieBlidre IFop Eeaglat madtogdl gﬁgﬁ‘,@ﬁd@pﬂeparations of
g i;]gerl de for use in the nmethod according to t he
slaee®P o)/ 13-ean bk meied byrheeting up tglabewr§i@0°C such as to about 60-

%"QCF,) %ul%é bt % min to 1 hour, especially about 30 to 40 minutes under stirring.

In a further embodiment, the invention provides a method for preparing a composition
wherein the benzothiazole is incorporated in a powder form into the macrogol glyceride

molten preparation under stirring.

In a further embodiment, the invention provides a method for preparing a composition
wherein the benzothiazole is incorporated in a powder form into the macrogol glyceride
molten preparation under stirring and wherein the method further comprises the steps
of:

-cooling down the homogenous molten dispersion

-grinding the obtained solid into particles.
Typically, the cooling step is performed in order to obtain a rapid cooling of the
preparation, for example in an ice bath or by pouring the melted preparation into liquid
nitrogen. Typically, the cooling in an ice bath can be carried out for about 1 hour to 3
hours.
The grinding step leads to coarse or fine particles (powder) depending on the different
types of milling equipment used. Typically, a milling equipment that can be used in the

context of the invention is a hammer and/or blades mill, such as for example FitzZMill®.
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Gelucire(r) 50/13 can be nelted by heating up to about
60- 80C such as to about 60- 70C, during about 30 mn

WO 0008/0k3382 , especially about 30 to 40 mi nutes PETEP2005/056020
stirring. In a further enbasli nent, the invention
provi des a nethod for preparing a conposition wherein
t he benzot hiazole is incorporated in a powder form
into the macrogol glyceride nolten preparation under )

In iapethery further sembpdiment, dhedayensian  provides @y &ethagh for preparing a
i . is Siti reei .
PREBHARD FRBR R HlodRiERRL iR b PoflRF G into the
matgbhglyoarideogoltergprepaatiore unddrt sinripg apd medicredm thenshethod further

stirring and wherein the method further conprises the ..
Sormpriscp he SRR R PR P oBGERH SRRl opligHgrpion by spray chilling
g In@B,1in@! | ndi ng the obtained solid into

part el 65

Typically, the cooling step is perfornmed in
bypleally, dhe tearothiazolejioaded da¢lucipe ddrmiubgiopr spstireedi on hamogenised

R oo oy R e R B F s R matainea
RORE réddtdr indét shﬁmﬁgghheﬁﬁaam Betwbdesheouindfgopcabout 1

hour to 3 hours. grinding step | eads to coarse or )
The epaethiageledogdsd wdelbpirel dp cramsfered nfrome thei rdagtosrfio the cooling

s.of mllin ui nt. us Tvipi cal | m Ll Eng .
LA B ol T B o B o 0t Bl bing pies
thay erel ingintdisedoathn romigerating/ suffiditade siveidl the coolihp af tHeOduspension
exanple FitzM I I (r).In another further enbodi nent, the
inside ks BIRCSr ovi des a met hod for preparing a

4 n 0} €S r

TR A BN e B o BLATOlP e ot 8
pozziea nadéromitrogete flug t atomiripgamidogdr) r i a1 highe enmighotdmperature, for
furthe 00%4')%&? the step of cooling down the

®Rewse f--di spersi on by spray chilling or

BB YitFiBH SRk (trogb¥ Pidk addnkealinds ibeM&REdiABOIR- bLoARGIchamber,
Gelucire fornmulation is stirred or hanogeni sed
typically at a temperature between —50°C and +20°C, but preferably at a temperature

between —30°C and +10°C.

&0

'r’}‘et%le Ghrough a

The temperature of the nozzle is preferably held above 50°C to avoid any blockage.The
distance between reactor and nozzle is minimized to reduce pressure drop in the feed
line.

Size of the nozzles is adjusted depending on the viscosity of the suspension, e.g. larger

nozzles (orifice 1.4 mm/ cap 2.2 mm) are preferably used for suspension with higher

viscosity.
The so-obtained particles or pellets are collected then collected in the collection

chamber.

The spray chilling method has the advantage to achieve good yields (typically of about
55% or higher), to provide particles with regular shapes and sizes that exhibit improved
solubility profiles compared to bulk. This process has therefore the further advantage to
allow to skip the step of grinding the particles.

In another further embodiment, the invention provides a method for preparing a

composition wherein the benzothiazole is incorporated in a water solution form (i.e.
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before being transferred to the reactor. The
exci pi ent/suspension is typically nmaintained in the

W0 e@ehssssunder stirring at a tenperature betwepar/BB1005/056020

and 80C. The benzot hi azol e2boaded Celucire is
transferred fromthe reactor to the cooling chanber by
pressuri zing the vessel (e.g. at 100 nbar or nore)

t hrough feedi ng pipes that are maintained at a

dissdead intp she meetogplglycaride amalien nreraretins) ungr girringel ypically, the
BAPRERDIOR s dRhERG il Gafte B hoh VOGRE A W) AEGOEGY KK molen
prepamﬁble uudniestirnilig tooi@em dnl emxul§iah ¢OIIAWagr ot Walgﬁniﬂ) an particular,

h t rature for, exa t ywee
gi?l ’aleﬁ‘ﬁ’a fg‘& P%Wt%@’@ﬁ“%‘fm %@‘gﬁ%)tﬂ? 3 Wﬁ?sﬁ‘@ﬂlsm is
%ﬂl’ﬁ&élttﬁﬁ) gﬁ‘éldeﬁﬁ’hz‘ép 61”9%%?111 Fﬁo‘iﬁE hy l%tselﬁeto?ﬁgﬁl'aaitl@{ An example
en -50C and +20C, referab yat a tenperature
bEategesatioB OGethnd thatOGn Theusednipethatatomisatiort stepnaxweeis the one

P8 BEl oBIOIET o and nozal e is mnimoed to

reduce pressure drop in the feed line. Size of the
nozzl es is adjusted de endlng on the viscosity of the

Eanethes iferther emfodimenty dhe methed der Rr@parmg@ecommsm a@@gdmg to the
ﬁl‘v%ntrir(m ‘P’@ér%'}‘hqfég {S%I{Lg : 1:¥7oﬁje gqngo%?or eg%slla }Mu{hgn Ii}dngrp optlonally

VI SCOSI D es or s are”

\J

ﬁﬁt}ieeedrﬁphsrehamfeezé-ﬂ@ﬁtg@ﬂep dfter iR tehisehsn §t9p.C hanber .
The spray chilling nmethod has the advantage to achieve

good yi elds (typically of about 55% or higher), to

j t r t
EY PoRm hehs Ml af SRR RERANAHE RS pre vorex
dtirriag metlalss has therefore the further advantage to

In a further embodiment, the invention provides a use of a benzothiazole macrogol
glyceride formulation according to the invention for the preparation of a pharmaceutical
composition for the treatment of disorders selected from autoimmune disorders, such as
multiple sclerosis and rheumatoid arthritis, respiratory disorders such as asthma,
neurodegenerative or neuronal system disorders, such as Alzheimer's disease,
Parkinson's disease, epilepsy and seizures, Huntington's disease, CNS disorders,
traumatic brain injuries as well as ischemic disorders and hemorrhaging strokes,
inflammatory disorders, scleroderma and scleroderma-like disorders, cancer,

endometriosis, fibrosis, such as lung fibrosis and diabetes.

In a further embodiment, the invention provides a method for the treatment of disorders
selected from autoimmune disorders, such as multiple sclerosis and rheumatoid arthritis,
respiratory disorders such as asthma, neurodegenerative or neuronal system disorders,
inflammatory disorders, cancer, endometriosis, fibrosis, such as lung fibrosis and
diabetes comprising the administration of benzothiazole macrogol glyceride formulation

according to the invention to a patient in need thereof.



10

15

20

25

30

allow to skip the step of grinding the particles. In
anot her further enbodinent, the invention provides a

WOredokos3s8or preparing a conposition wherein t hBCT/EP2005/056020

benzot hi azol e is incorporaBed in a water solution form
(i.e.dissolved) into the macrogol glyceride nolten
preparation under stirring. Typically, the
benzothlazole is dissolved in water and then added

trwéatam@r@@“’éx begl Yersin, qeayrder Bsefir Bpathat resimenidel a disease,

?sﬁ)'e{nﬁh a§30 el c?e'a (ﬁ#l Slcifn sl s@¢h Mﬁfti{)@ dlerosis and
par |cu urther conprises an

eiconatoid arﬂmts,t mspmatmfy disordetsesutio nsrasthreantieatodagénerative or neuronal

SR Bl T A el P N iy ot
ﬁsd Trhfin 'B%e%%e‘tNS‘ disRdét OHh&ﬁétié) Brath SRAROVE well as
|s the one describ i n WO 2005/ 049192. 1n anot%

fsoheniie rdisondeosi amrbhd:momllr@lngstm&ds finflarpmetosy disgrdars, scleroderma and

S eaG &S5l st <adEmeltiost ifoskt Shit Ay e fibrosis and

f@pétes.optional Iy further conprises a freeze-drying

step after the atom sation step. Typical, stirring

met hods that can be use in the context of the

I{]Va% {hle:lo q‘}lﬁfl?el‘ gl%%gﬁ(n ?1{ ' hre:I el %ggwdés (%llIcliIJet ?o%ulations of
entsodi wen , thé T'nventron provi 25 POYISE a
b@ﬁbﬂﬁéﬁo&golxcmngog@l thé Y G@entien f avithu| mprovedacsodiliityy and/or
to the invention for the preparation of a

pieavaiulilitit ¢osnparediedbebilkon for the treatment of

di sorders sel ected from aut oi mmune di sorders, such as
multiple sclerosis and rheurmatoid arthritis,
Thsbénzat}ﬁuz)ole:iinsforrﬂldaﬁomldebcrﬂmd astelinyanay be administered to a patient in

neur pdegen tive or. neuronal stem dj sorders uc .
Q%CON%?H% t & PEsse duyentipn Vig ﬁéyaﬂetg ofi ‘i“f@‘é"é’@ meéb?‘fééﬁglﬂz‘dlng oral
ARHinkSlagon, Ql?ansJﬂ&{ﬂ:Bde HBrUthet ntHlad§ AiRecisPb i HRAkHAR S rtisan, as well-

traumatic brain injuries as well ‘as i schemc disorders
bm@ivihrtbe pttagi ng strokes, inflammtory disorders,

scl eroderma and scl eroder ma- | i ke di sorders, cancer,
endonetriosis, fibrosis, such as lung fibrosis and

The864a88 administered to an individual will vary depending upon a variety of factors,

including pharmacokinetic properties, the route of administration, patient conditions and
characteristics (sex, age, body weight, health and size), extent of symptoms, concurrent
treatments, frequency of treatment and the effect desired.

Standard dosages of benzothiazole in macrogol glyceride formulations according to the

invention is 1 to 3 000 mg, preferably 10 to 1 000 mg.

Benzothiazole formulations according to the invention may be administered by oral
route, in powder form and optionally as extemporaneous suspension of the powder in

aqueous medium.

The formulations of the present invention may be provided in a solid unit dose form
(dispersible powder or pellets in capsules, sachets, tablets) or as a powder or granules

dispersible in water before administration as aqueous suspension.
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In a further enbodi ment, the invention provides a

met hod for the treatnent of disorders selected from
wa@odoeiopssene di sorders, such as nultiple scl er oBEHERPZUAS/056020

rheumatoid arthritis, respidtatory disorders such as

ast hma, neurodegenerative or neuronal system

di sorders, inflanmtory disorders, cancer,

endonEtr|05|s fibrosis, such as Iung fibrosis and

AFsinients eorpmpalyriped e salidformunlations @ fosf example dispersing agents,

PR AL B i L A0 s

fher antil <mh| bensuseﬂasn rthé efdrmnaadons, ofralye Ipecsersteinvbntions. tAIE excipients
treat a di sease, espeC|aII% a dlsease el.ect ed

FYTERP R t‘l:?F ?@eﬂp%wa@?séonssfﬂwlﬁ O S PIF ¢ dispersigg agents,
alfhctdn Vﬁ&@élﬂng Oéeli‘&d Wefting" i%rs%E n}iln%‘ a2Bhid @S s &Bown to the

as ast neuro generat| ronal ~system
skiBed nheths art sache sedAh ﬂteetbnnmlaﬂom Qf dlasreseRamvemson' s
di sease, epilepsy and seizures, Huntington's disease,
CNS di sorders, traumatic brain injuries as well as

[S&{oeHBr Gspéet qtedﬁ&@nféﬁq)r&qa@rth@ﬁﬂlowng%@k@&npounds
i nflammatory di sorders, scleroderma and

¢ 3rhengetbiapel-3- iyl{%v(Zimyadme?r—xleﬂ@anhoalrlm@nnfow&aqemyr@,,

et R S b RS T T
Galvenizothiakelk 2ryl {at[(ﬂﬁﬁ)rplfohbmﬂgzl@pﬂdmzpwﬁlem@ﬁﬂpwm@dm yl}
the i nvent| on wth inproved solubility and/or

pedRNEile;abi 1ity conpared to the bul k. The

g%ﬁ&&hﬁ%&aﬁﬂﬁ‘ ( 3’;@‘%@%&1&3&%&% f@%ﬁlﬁﬁ; ﬁiﬁ%o%ﬁ‘ﬁdm—#

m ni stere accor dance
pHasemitrileyvent i on via a variety of delivery nethods

i ncl udi or al ] tratiqn, ns al r ot

hashrraibrer a G Uy i hitrauisodias iy iesienarn

bﬁ-nhﬂﬁn aLy) ackipigRsage admnistered to an individual
vary depend| ng upon a variety of factors,

ﬂﬁd?mmmgzwhévﬁ%mmmyrmldm -yllacstortitnide;r out e of

TSP 0  ob SERS ORUAFR i 57
806IRIieNE, concurrent
1,3-benzothiazol-2-yl(2- {[3-(1H-imidazol-1-ylmethyl)benzyl]oxy } pyrimidin-4-yl)

acetonitrile;

1,3-benzothiazol-2-yl(2- {[3-(piperidin-1-ylmethyl)benzyl]oxy} pyrimidin-4-yl)
acetonitrile;
1,3-benzothiazol-2-yl[2-({4-[(2,6-dimethylmorpholin-4-yl)methyl]benzyl} oxy)
pyrimidin-4-yl]acetonitrile;

(27)-1,3-benzothiazol-2(3H)-ylidene {2-[ (4- {[bis(2-methoxyethyl)amino]methyl}
benzyl)oxy]pyrimidin-4-yl}acetonitrile;

(272)-1,3-benzothiazol-2(3H)-ylidene[2-( {4-[ (4-tert-butoxypiperidin-1-yl)methyl]
benzyl} oxy)pyrimidin-4-yl]acetonitrile;
1,3-benzothiazol-2-yl[2-({4-[(benzylamino)methyl|benzyl} oxy)pyrimidin-4-yl]

acetonitrile;
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treatnments, frequency of treatnent and the effect
desired. Standard dosages of benzothi azole in nacrogol

w@booemsisge fornmul ati ons according to the i nvent¢DEP2085/56020

to 3 000 ng, preferably 10320 1 000 ng. Benzot hi azol e
formul ati ons according to the invention may be
adm ni stered by oral route, in powder form and
optlonally as extenporaneous suspensi on of the powder

A-begaetbigso =yl G ri(2-mesphodinruy pyridinst- bslr)mmhequp@g@mm-4 -yl}

%ﬁﬁﬂ& iQn may be provided in a solid unit dose form
% I spersSi bl e powder or pellets in capsul es, sachets,

1 et athiaosl- 21 {2-[(Dpiperidiar 1 -glpgridines yHinethek g jplytimidin-4-
s/\éﬁter before adm ni stration as aqueous suspension. Al |
efsioufty commonly used in solid fornulations as for

" f4
AP i Sl
1 Bebepkothiagol-2(AH)ybidenet 2-¢Erd- ﬂenejhsdnlpcmzmhkyf)methmb(&]pynngd1n-4-

]é tI%e resent inventions. All excipients conmonly
Y aeFeH ]zl flueous suspensions formul ations as for

¢ 3uRLGthRAESIPRYRD Y- (dﬁﬁéiﬁﬁamﬁiéﬁétﬁ&iy%b‘rﬁmdﬁi—&@@}fab&bﬂﬁﬂe
I](’gents wetti n%D (I,]ents suspendi ng agents etc. nd
{yn

chonzetbiazole2(3 é@ne{%({4hK4alaqthsdameltaélnulsafacarhomlbenzyl}oxy)
gg{“m&[lﬁaa %et&fnnlllhe present invention. In another
ec

FRVenti on provi des the foll ow ng novel

¢G%ﬂ61ﬁﬁzol—2 yl{2- [3 (dlmethylamlno)propoxy]pyr1m1d1n-4 yl}acetonitrile;
benzot hi azol I n-3-y rimdi

}],34beg,1|z?th@éqlo%y{(2-|{ﬂg[¥ (Ehme(thylamlno)ethoxy]ethoxy}pyrlml n-4-yl)
e? fzot hi azol - 2-yl [ 2- (qui nol i n-6-yl oxy) pyri m di n- 4-
y(f acetdnltrlle | , 3-benzot hi azol -2-yl {2-[(5-nmD f

h3Hbenzethiakely2-y DR A2 d4yhgthypiperayineiyl)eihdkylpgrimidin-4-y1}
acetonjtrile;

peAOMIS ot hi azol - 2- yI [ 2- ({3- [ (4- met hyl pi perazin-1-yl)m
et hyl ] benzyl } oxy) pyrim din-4- yl]acetonitrile;

| , 3- benzot hi azol - 2-yl (2-{[ 4- (3, 4- di hydr oi soqui nol i n-2(
Aspthet aspe¢tydf thesinvertionxinpludgy thesecdiompeugds) foa uss asredicanaents.

Another aspect of the invention, includes the use of the compounds described herein for
the preparation of a pharmaceutical formulation for the treatment of auto-immune
disorders, including multiple sclerosis, inflammatory disorders, including rheumatoid
arthritis, diabetes, fibrosis such as lung fibrosis, respiratory disorders such as asthma,
cancer, neurodegenerative or neuronal system disorder such as Alzheimer's disease,
Parkinson's disease, epilepsy and seizures, Huntington's disease, CNS disorders,
traumatic brain injuries as well as ischemic disorders and hemorrhaging strokes,
scleroderma-like disorders, cancer, endometriosis, fibrosis, such as lung fibrosis and

diabetes.

The compound of the invention are useful for the treatment of auto-immune disorders,
including multiple sclerosis, inflammatory disorders, including rheumatoid arthritis,
diabetes, fibrosis such as lung fibrosis, respiratory disorders such as asthma, cancer,

neurodegenerative or neuronal system disorder such as Alzheimer's disease, Parkinson's
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|, 3- benzot hi azol - 2-yl [ 2- (hexyl oxy) pyri m di n-4-yl]aceto
nitrile;

wo 2®s6hs3sgnt hi azol - 2-yl (2-{[ 3- (nor phol i n- 4- y| nepdyEPvenes6020
ylJoxy}pyrimdin-4-yl) aceBdnitrile;
|, 3-benzot hi azol -2-yl (2-{[3- (| H i m dazol -1 -yl net hyl ) be
nzyl ] oxy}pyrimdin-4-yl) acetonitri | e;
|, 3-benzot hi azol - 2-yl (2-{[ 3- (pi peri din-|-yhnet hyl)benz
1sque,yem1pppynagqi ﬁegugep) Hypdngion's disease, CNS ‘disorders, traumatic brain

SRS Bl W T e

{idaidets, &aﬂoenr,l enddmairicsis, Fibddd)s, yhdhdsriedg2fiprodis fhd dimb&esret h

oxyet hyl ) am no] et hyl }

benzyl ) oxy] pyri m di n-4-yl }acetonitrile;

frefother ot Hﬁl?énl't‘ ' tﬁ@ %méfliﬂfﬂ; and/of RebAntIAdods ((FthEmbveiYn can be
oxypi peri din-1-yl) met

bseday Itl}edxqa)rpymlorﬁ'adllonnmmye fliscasesy wépecially demyelinating diseases such as

F*}“ﬁl&g g‘itogljisg? nle og,ﬁ L%ééﬂgﬂ%é ?Vei‘ L&Tgé‘ useitup¥n 1; St éament of

hutgnllﬁﬁﬁﬁeo&lbéa@@ hwhéraih thé dd-ZgeiPisf for examdple selected from the following
hol i n- 4-yl pyrldln 4-yl ) met hoxy] pyri m

a@emmdsru | e; 1,3-benzot hi azol -2-yl {2-

|| R IRB kO 2 PRI Aotk ETBE THRRYORY € pidministered by

hol i n séb-yhtﬁﬁémx,\ﬁ)lﬁéﬁhumlﬂr dr 4ray tduissepRidrably lirterferon beta;
1, 3- benzot hi azol - S‘ ]};1 I dene {2-
[ ( 1bh Gatiramsy epg g8 theacstae Prmivet hoxy] pyri mi di n-4- i}

¢ 3P BinbrinbSipressapts with apgionally antiproliferative/antincoplastc activiy, e.

i di n- 4- yitoxaett@mre] trre't}ioenexate azathioprine, cyclophosphamide, or steroids, e.

| n3I b %P)Zlgttgﬁgﬁ%n fyl efi{%eone[ gr ((iexanjng sonteh%lr plstgrou? -secreting

agents, e¢. g. ACTH;

(d) Adenosine deaminase inhibitors, e. g. Cladribine;

(e) Inhibitors of VCAM-1 expression or antagonists of its ligand, e. g. antagonists
of the 04/P1 integrin VLA-4 and/or alpha-4-beta-7 integrins, €. g. natalizumab
(ANTEGREN).

Further co-agents such as anti-inflammatory agents (in particular for demyelinating

diseases such as multiple sclerosis) are described below:

A further anti-inflammatory agent is Teriflunomide which is described in WO

02/080897.
o)
D
F%(j °
F F
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pyrimdin-4-yl]acetonitrile;
|, 3-benzot hi azol - 2-yl {2-[ 3- (di net hyl am no) pr opoxy] pyri

wore@ic/053%8y 1 }acetonitril e; PCT/EP2005/056020

|, 3- benzot hi azol - 2-yl (2- {23} 2- (di met hyl am no) et hoxy] et
hoxy}pyrinidin-4-y|) acetonitrile;

1, 3-benzot hi azol - 2-yl {2-[ 2-(4-nmet hyl pi perazin-
ggﬁl)ethoxy pyrimdin-4-yl} acetonitrile, Anothe

adurthsr aptidnflapyaaionbigent i diingplisnodiekigh @d’f?ﬁ@lh?één £8r727406,
5@#% aspect of the invention,
|nc G&M 52%52@&% O@ﬂ@ﬁggﬂpounds descri bed herein for
t he preparat|on of a phar macet®i &% nul ati on for
the treatnment of auto-i R#,S, including
mul tiple sclerosis, infl ory disorders, including
rheunatoid arthritis,Hf¥abet es, fibrosis such as lung

Sl ot esﬁ@@g%’g%?rg'véé’%?% wgrmiygaﬁlsﬂ 13i degprdsd in WO

§M@§6ﬁ§ Alzhelner s di sease, Parkinson's disease,
epi | epsy and sei zures, Huntlngton s di sease, CNS
di sorders, traumatic brain$mjuries as well as
i 820 fﬁgrﬂg st rokes,

GEr endonetriosis,
NOS IS a | abetes. The
compound of the invention awe usef or the treatnment
of auto-inmune disorders, including nmultiple
Still &f Grittfer dnfif inBaRRIaITY é@eﬁp fisd FefisirdlingilsUethidl is described in WO
rheumatoid arthritis, diabetes, fibrosis such as |ung
P2/BB%.s, respiratory disorders such as asthm,
cancer, neurodegenerative or neur ocSy St em di sor der
such as Al zhei ner's di sease, Paréﬁggtn'sdisease,
epi |l epsy and sei zures, Huntingtegos di sease, CNS
di sorders, traumatic brain i es as well as
i scheni ¢ di sorders and i 79 strokes,
scl eroderma-1i ke dis%r cahcer, endonetr|03|s
fibrosis, such as | ugTH S and di abetes. In
anot her enbodi ment, ds and/or the
formul ati ons of the i [ A be

<
¢da

Still a further anti-inflammatory agent is Deskar Pirfenidone which is described in WO
03/068230.

N__O
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used in the treatnent of autoi mune di seases,
especi ally denyelinating di seases such as nultiple

W@ edoens3s8s, al one or in conbination with a co-BgEREP2005/056020

useful in the treatnment of 3&autoi mune di seases,

wherein the co-agent is for exanple selected fromthe

foll owi ng conpounds: (a) Interferons, e. g. pegylated

or non pegyl ated i nterferons adni ni st er ed by

cusi-inflammatany Agenlr 1sopheo€@pwr bapzathiazole derivative which is
?%%Eﬁ&?ﬁ'\xfd (?Ht/?fd‘z@r on beta; (b) Gatiramer, e. g. in
€ acetate form (c) | mmunosuppr essants vvlth
optionally antiproliferati anti neopl astic activity,

e. g. mtoxantrone, nethgqfrekxate, a hi opr/,i/n\e,

cycl ophosphani de;xgeNst er ':}%TOE\@YN 0

nmet hyl pr edni sol p i sone or 113 ha‘sel’{e, or

st eroi d-secreti nyagéntsNe. g. ACTH, (d) Adenosine

Sthi fuather amtiridflanonatoryeagegt isCthadrelds mgdrokashid adid ldetivative which is
f \ I .on or antagonists of its ligand, e.
g?scgﬁ%o\ﬁ%@wl he a4/ bl integrin VLA-4 and/or

al pha-4-beta-7 integrins, e. g.;natalizunab
(ANTEGREN) . Further co- agentos ch as
anti-inflammatory ageqts p tlgular for

denyel i nati ng di seases suc tipl e sclerosis) are

descri bed bel ow. A furt g d_‘ ammat ory agent is
Teriflunom de which is escrl in 02/ 080897. Sti l |
a further anti-inflammtory agent i i ngol i nrod whi ch
i s described in EP 727406 WO 2004/ 028251 and WO

344 Of g - L gﬁ@? géntaﬂ;t 'MLﬂﬁkmhﬁﬁyésaQ%%rrbed in WO

'S Laqul ni no W ribed 1rn WD 99/ 5567
2004/043965. anti -i nf | ammat ory agent is Tensirolinus

which is described gn %i

Still a further anti-inflammatory agent is CDP323 which is described in WO 99/67230.

Cl Chiral
20

Cl

Still a further anti-inflammatory agent is Simvastatin which is described in WO
01/45698.

Chiral

Still a further anti-inflammatory agent is Fampridine which is described in US
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02/28866. Still a further anti-inflamuatory agent is
Xal i prodene which is described in WO 98/48802. Still a

wo pooblosssant i -i nfl ammat ory agent i s Deskar PirPENERDN®056020

which is described in WD 036068230. Still a further
anti-inflamatory agent is the bel ow benzot hi azol e
derivative which is described in WO 01/47920. Still a
further anti-inflammatory agent is the bel ow
hdP8&ni ¢ acid derivative which is described in WO
03/07071 1. Still a further agti-inflammatory agent is
M_N3897 which is described tn 2004/ 043965. Still a
further anti-inflammatory agent |is CDP323 which is
described in WD 99/67230. St a further
anti-inflamatory agent is Simvastatin which is
described in WD 01/45698. ChiNH, L O X Still a
further anti-inflammatory agent is Fanpridine which is
Adls eefetsacesi nitedstesein, 9B8Ruding |jonmale agiadess oti absttadtar piplished or

AL Dyl b PR 0 i o

bth&r reBdredd2b,Qir€ BntR8lyciié SipStatediby refchdice hefedl, @ivheding all Gata, tables,
entlreﬂgklncorporated by reference herein, includin
C

figwregianchtext prssended inithgeited refigepnees i dditioselly.dbe enire ﬁ@tgtents of the
Pt B8 DERR 1 BRE 00, 0P B P FBRLE SIS Rt by

keferende. are al so entirely incorporated by reference.

Reference to known method steps, conventional methods steps, known methods or
conventional methods is not any way an admission that any aspect, description or

embodiment of the present invention is disclosed, taught or suggested in the relevant art.

The foregoing description of the specific embodiments will so fully reveal the general
nature of the invention that others can, by applying knowledge within the skill of the art
(including the contents of the references cited herein), readily modify and/or adapt for
various application such specific embodiments, without undue experimentation, without
departing from the general concept of the present invention. Therefore, such adaptations
and modifications are intended to be within the meaning of a range of equivalents of the
disclosed embodiments, based on the teaching and guidance presented herein. It is to be
understood that the phraseology or terminology herein is for the purpose of description and
not of limitation, such that the terminology or phraseology of the present specification is to
be interpreted by the skilled artisan in light of the teachings and guidance presented herein,
in combination with the knowledge of one of ordinary skilled in the art.

The invention will now be described by means of the following Examples, which
should not be construed as in any way limiting the present invention. The Examples will

refer to the Figure specified here below.



10

15

20

25

30

Ref erence to known net hod steps, conventional nethods
steps, known nethods or conventional nethods is not

w@noens3gsan adm ssion that any aspect, descri pPCDEPINS/056020

enbodi nent of the present iBAvention is disclosed,

taught or suggested in the relevant art. The foregoing
description of the specific enbodinents will so fully
reveal the general nature of the invention that others

Bsicf deseription\of the drawingtige within the skill of the art

E g&% lidéh%g/sttgg lsglﬁgfl E\t#osh glfo dlﬁyf xg%sge{de%C@o%cgﬂt{a%‘an (ug/mL) versus

rea or varl

ﬁmal(nﬁ@y ﬁrpav@mhraﬁ@eemfdﬁtfoxﬁ nbeadsmr&mulamd Hmtmwﬂmﬁ (FeSSIF),
experi msnt at| on, w thout depart| ng fromthe ?ene
1

pHS st digrolution wediyantofj GompeynshA” inh different o éln,orwder (particles)

%@?xj . a%#ﬁ@o%nnédggd %B%ih{; b&% g@eﬂoﬁeﬁ% e@?ﬁﬂ?&l‘a /?esohld bulk; Filled

stjugeds 0 FEampodndd lAr;emh&ogdﬂagMemle tsbhdtpxmdurnﬂ)rmuthnon (1); Open

Saacf; GoipBy /or mRGPERIE B E) formiiatoh (@hclilled lozenges
t@%fn?@érﬁl Af nfiréﬁ%%gll %géé?féle aBfla @&{nu‘l’afndn' (g} tquléd)ﬁ‘ranél §'rt:ompound A,

the ter y or phraseol ogy pr esent
sRewigbl gutdrida sokd faymuktioni(4x pret ed by the skill ed
artisan in light of the teachings and gui dance
presented herein, in conbination with the know edge of
Pipare? Qfoq)sr{ﬁé ¥01%J6ihzllﬁ’t§11 brofid E’exﬁfetssed-rﬁecdn@é’rﬁfhtnbﬁ "(u@!’nl)L) versus
now be descri bed by neans of the anple
tikne ¢ i) oud eersatgratien mdﬂmsﬁb@&tatemlmiat@(h&ltdstlmltﬁlm@ (FeSSIF),

B EBlSY y REnSSAEA B b Al b ot
AR As cdzrhﬁdié&to]blﬁfa Bwﬁdérh%éﬁ’ ldi@xhieb Z@bhPourd’ 2f doli@ bulk; Filled

(expressed as concentration versus tinme (mn
bquargge r(étanmmﬂu dn waerageli ghyseri afosmgjation aflgd Filled circles:

GHEENR E 7578 B B 0,120

forrrul ations conpared to bul k powder. Open | ozenges:
npound A, solid bulk; Filled squares: npound A,

Elg% édpprgwl@ethp disselgtipnpisdiigief Comperndad |f6¥in differentysalid powder
orr{nﬁ ﬁ§ corrﬁ%]&fjﬁyn ?ql Cf)@tgﬁ‘lled %ﬁ’ﬁ: ﬁ{e égP 5[9fs§o%t10n Method 11

ormJ atron ozenges :

(Paddle), in FeSSIF, pH 5, sink conditions. Qpen lozenges: Compound A, in solid bulk;
Filled lozenges: Compound A, macrogol glyceride solid formulation (1); Open
triangles: Compound A, macrogol glyceride solid formulation (2); Open circles:

Compound A, macrogol glyceride solid formulation (3).

Figure 4 represents the plasma concentration (ng/mL) of compound A after oral
administration in dogs of a 10.6 mg/kg dose, as formulations of the invention compared
to solid bulk after extemporaneous suspension in PBS. Cross: Compound A, bulk
suspension; Filled lozenges: Compound A, macrogol glyceride formulation suspension
(1); Open squares: Compound A macrogol glyceride formulation suspension (2).

Figure 5 represents a spray chilling unit wherein (R2) represents a thermostated water
bath, SD81 is the cooling chamber, (A) represents the suspension feeding pipes, (B) the
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Compound A, macrogol glyceride solid formulation (3);
Filled triangles : Conpound A, nmacrogol glyceride

w@e odocasIser nul ati on (4). Figure 2 shows the PCT/EP2005/056020

solubilization profile (expP8essed as concentration
(mg/ ML) versus time (mn)) in oversaturation
conditions, Fed State Sinulated Intestinal Fluid
(FeSSIF), pH=5 as dissolution nmedium of Conmpound A in

Hhﬁiﬁ&ﬁtﬁfﬁen%@iéﬂcd, (0 tRehitroped §ds¢ (IB)St}le faﬂmﬁbﬁhgﬁliitﬁb’g‘ég, (’E) the primary
co t.0 ozen : oun

B3R BleseRoriee? LT e SRS Raarh SRR eo RREPE fmber and (G) the
gyojaer i de solid fornmulation (1); Filled circles :

Compound A, macrogol glyceride solid fornulation (5).

@#{l{){ % rgpl‘/r&?e?ﬁsef?lg gsﬁlﬁeﬂr}gtﬁ% éf%ﬁhe%e'xﬁ%ﬁ%% '(()l}sﬁ%]?r];(tl Percentage versus
aeane) il ovesiturdtidnitdnditidis aF d‘IESiaWI Sithuldi&] M¥stinal Fluid (F eSSIF),

Di.ssol ution Method |1 (Padd] e in FeSSIF, pH 5, sin
Withentt legithin agdissolugion maedium)cghempaund A i g@pﬁoaobalyreende solid

Fosuioh RE B o ARy W R el i, e ogol

gl yceride solid forrmulation (2); Open circles :

EO%E?EF oo te eI e 0L RTPMAHSRS (i) propared

upd A after oral adm nistration in dogs of a
6 my/ kg dose, as formul ations of the invention
conpared to solid bulk after extenporaneous suspension

EQARESLEQ oss: Conpound A, bulk suspension; Filled

Compound A, macrogol glyceride fornul ation

The fodlosvignalibtgviatigne neforreapeetivel Conthe defindionnbelogol

yceride fornul ation su nsion (2). F| gure 5
Pt G, Bofhapri e KKIREraimy: mge billgapops (microgram), wm

t
Iﬁ% ?qﬁé;t&gha e(?ﬁﬁ‘{{% repemsen r)t %gnglu?p@ny o?‘f ?‘eeélmﬁlélmom)’

mlpgmlhlﬁta)) LttljedIIllqulldar))lACNqafthIﬁﬁ'ﬂe)e AII@)(Atdaamaiet fde0&itve), Da
the atonising nitro he prim
S ions (DMK (dmeolioemnBer DM, DimebybSdney), DS6u@ ferential

§9a{nklﬁfg1 '&ﬁbrﬁﬂ&f%,erFégﬁF( ﬁ'e& hgta?ey Cél%‘f'ated Intestinal Fluid), HLB
(Hydrophilic Lipophilic Balance), HPL.C (High Performance Liquid Chromatography),
MS (mass spectrometry), MW (molecular weight), NMP (N-Methyl-2-Pyrrolidone),
PBS (Phosphate Buffered Saline), RP-HPLC (Reverse Phase High Performance Liquid

Chromatography), rpm (rotation per minute), THF (tetrahydrofuran).

Macrogol glycerides (Gelucires®) are commercially available, for example from

Gattefossé.

Example 1: Benzothiazole macrogol glyceride formulation (1)

1. General preparation procedure

A suitable amount of Gelucire® in powder form was melted in a thermostated water
bath. A suitable amount of benzothiazole in powder form (20% w/w calculated on the
total composition) was dispersed into the molten excipient. The mass was kept under

stirring for about 30 min, until a homogeneous dispersion was obtained. The drug-
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Figure 6 represents the solubilization profile
(expressed as dissol ved percentage versus tinme (mn))

WO pooewsIssat ur ati on conditions, Fed State Sinulp¢PEP2005/056020

Intestinal Fluid (FeSSIF), 3m thout lecithin as

di ssol ution nedi um of Conpound A in macrogol

gl yceride solid fornulation (2) prepared by spray

chilling (Filled triangles). Figure 7 represents the
b@@@&ﬁ?wr@&m them gesledf davay dmylaat iconkatl,2andaithe ¢@ljd mass was

R Al 5 R0 NPl SR e 8F ot e AP oS Bartctes were
hedrenizedSwith G 2abiniBR ad/br bRAEAHT, buchkd foKédaRARkZMITED.

(mlligram), nmg (mcrogram), nm (mcroneter), mn
(mnute), mMm (mllimeter), mol (mllinmole), nmM
m.llinplar d mL (mlliliter), mL (mcroliter), ACN
%‘a e(“&ﬁﬁi'% e), AUC (Area under the curve), Da
1,@aiehmthi,az&b@?yl([QL(ﬂ&hbnﬂhﬁm-qwnnéﬂ;)yl-b&wm@?pmhlmh-4-yu-
Sul f oxij d%, DSC (Differential Scanning calorinetry
metayiirle, feamponnd Ag;jwas| sypibgsizeskasdesaitbed i Bxample g of WO

il . L . .

BEAF1 R CdoEI 8o R058 s e i motcutr wegho

64273 Daywith ¥ salt/bake (ratid ef LIt 2 (theveioddtu)ar wistdRt of Compound A as a free

é%l\sl'-el\/bt h%/l -2-Pyrrolidone), PBS (Phosphate Buffered
ih&)7->RP2HPLC (Rever se Phase Hi gh Perfor mance

Li qui d Chromat ography), rpm (rotation per nminute), THF

(tetrahydroiuran). Macrogol glycerides (Gelucires(r))

Ar Exvipiemtsci al | y avail able, for exanple from

GalucBé®s s$0/1 X dPRh@yll . nBefpol-BR azdydrides)r golsynthesized by an

gl yceride formulation (1) 1. Ceneral preparation

pleohad iy estoxifiaatipn yractiopousing dydosenaied dakn oih apdvitfdE-1 500 as

| t i stat water . h. .

B Pho PR S er 08t I BB AR SRt o Gaggfosse. The

phodomlant Fatyesti® s pdifhitostearic acid (Ci¢-Cis). Gelucire® 50/13 conforms to

the European Pharmacopeia 4" edition related to “Stearoyl macrogolglycerides”.

Typical properties of Gelucire® 50/13 are listed below:

Melting range (drop point): 46.0 to 51.0°C
HLB value: 13.

4. Macrogol glyceride composition (1)
Stearoyl macrogol glyceride composition (1) has the following composition:
Compound A (mesylate salt) 20% w/w
Gelucire® 50/13 80% w/w
Composition (1) was manufactured according to the general procedure from Example 1,
§1 and wherein 4 g of powder of Compound A and 16 g of powder of Gelucire® 50/13
were used and melting of the Gelucire® matrix was performed in a thermostated bath at

60°C.
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total conposition) was dispersed into the nolten
exci pient. The mass was kept under stirring for about

w@0oomiossssunt i | a honbgeneous di spersi on was obpPEi/BRBRIN5/056020

The drugl oaded Cel ucire(r) 4nas then cool ed down in an
ice bath, and the solid nmass was nechani cally reduced
(grinded) to a coarse powder. The so-obtai ned
articles were mcronized with a hamer and/or bl ades
] Rhyswenqhea%cwlsha@ﬁw-és FitzM 11 (r). 2.

Pt hi ¢ benzothiazol -2-yl-[2-(4-no f
hoI I n 4 ﬁ'lzl%e‘%ﬁkl benzyl oxy) - pyri m di n-4-yl] -
Bewd ooritérti dfa;on(p@empn WY méasured bg \RR-HPEICz achlyass as described below

des [ npl e 1 of WD 03/047570. Conpound A is
W§%§6£ °a°\‘rre}’s‘§8&'t e salt formhaving a nol ecul ar wei ght

%l?ih? offBe fi %i‘nfdi‘atﬁmslﬁk beQPSRNaRdd tﬂro%%h Iheé@ruf (cBftent for either a

rm‘f ecul ar wei ght Conmpound A as a base”i's
dbTagh Bt %) or &.25BK qivpr thngesmoidbs. l,(éomm(srt)onE(O) Was {@inddo by stable as

JROUEY s Srdk Vibee S 4 Al ASTIPRen 0. B804 ommes ) and

p@lsp%ow 0eNd, Beszape MOBe@yp starting materials,
CGel umre(r) 50/ 13 is commercially available from

Gattefosse. The predom nant fatty acid is
ﬁﬂ@i@ elarl c acid (C16-C18). Celucire(r) 50/13
he Eur opean Pharnmacopeia 4rd edition
Delg@loaded Bpid Shaficadydre dompREDY dlsysiesd Heme thaﬂ'c}lpinotﬁ{rasonic bath for

operties of Cel u0|re(r) 50/ 13 are listed belo o
Exwplpuaﬁgoqraﬁaape(rm@p Spoiples are then pepipifisged @tlpLOQO\falr danin at 10°C.

Fie 6 ob%%{l QRA! sathtids rairéjﬁlaﬁgéﬁ’ﬂf&{g) lﬁﬁg& 1) Stearoyl

macr ogo ycer| e conposi t’i on the follow ng
MBSHIPLG ranal@sismpeadnid pdrfénmglydredreiseahtiy HPL® @dmn: XterraMSCS,
Cel u0| re(r) 50/ 13 80% w w

S um, 250 6 mm (Waters) thermostated at 30°C; Mobile phase: H,O KH,PO, 20
mM - ACN 70% (%v/v)-30% (%v/v), adjusted at pH 4 with H;PO, 10 % at 1.2 ml/min.

Compound A elutes at around 7 min.

5.2. Thermal analysis

DSC analysis as described below was performed in order to check the homogeneity of
the mixture and the stability of the drug when included in the matrix. Thermal
behaviour of “Blanks” (Gelucire® matrix alone or Compound A alone) are compared to
that of benzothiazole-loaded Gelucire® matrix (composition (1))

The DSC analysis indicates that the mixture is very homogeneous and that no change
occurs in Compound A melting peak. It shows that Compound A is dispersed within the
macrogol matrix mostly under crystalline form (about 85% of crystallinity maintained
as calculated by measuring the ratio of enthalpy values of melting peaks of pure

compound A vs. compound A dispersed in the formulation matrix).

DSC analysis
The DSC analyses were performed in both heating and cooling mode, using the Pyris 1

Differential Scanning Calorimeter (Perkin Elmer), at the following operative conditions:
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Composition (1) was manufactured according to the
general procedure from Exanple 1, 1 and wherein 4 g
wobooposaser of Conmpound A and 16 g of powder of PCT/EP2005/056020
Gelucire(r) 50/13 were usedland nelting of the
Gelucire(r) matrix was perfornmed in a thernostated
bath at 60C. 5. Physico-chem cal characteristics 5.1.
%Pcontent Drug content of conposition (1) measured
mgsp:d-amd ysi s as descri bed bel ow was 20.11% cv:
Efs bility of the formulation has been
ki q rough the drug content for either a
Stanagesat/fig or at 25C over three nonths. Conposition
(1) was found to be stable as shown by the drug
Bamcapacity fSOBE (Bamwith heles)19. 39% cv: 0. 35% (st orage at

0.91% (storage at 25C). RP-HPLC
gﬁ%ﬁfgg? é‘?%?‘%?ﬁf P@gs{ i pid matrices are conpletely
di ssolved in nethanol, in ultrasonic bath for 2 mn at
roomtenperature San'pl es are then centr| [ ued at

§0|(FI&{ g}s%l%égraq{@ pa%?gdlﬁ_x RP HPLC Th RP- HPLC

ana ormeéd on an isocratic HPLC
Cohlpmfltloﬁ((BnB phpéied aS dﬁmrlbﬂdiﬁh Exdmple g ( V\ﬁh@él&)sultable amount of
t her npst at ed, at 30C; hase H2O0 KH2PO4 20 mM - |
A wiebenrathipzade ofat %&?ﬁé M%%aoraposg;twmwmsm@pémo the
&lglt&@iméjegt m /mn. Conpound A elutes at around 7 mn.

. The anal ysis DSC anal ysis as described bel ow
was performed in order to check the honobgeneity of the
%néiure and the stability of the drug when included in

h thigzoleryor ng| behavi our of "Bl anks" (Gel ucire(r)

(Bhipoindl £ 8&cAbedAMAME f @l WikQlsedr € conpared to

3. Excipients:
3.1. Gelucire® 50/13 (Stearoyl macrogol-32 glycerides)
Gelucire® 50/13 described in Example 1, §1 was used.

4. Macrogol glyceride composition (2)
Stearoyl macrogol glyceride composition (2) has the following composition:
Compound A (mesylate salt) 40% w/w
Gelucire® 50/13 60% w/w
Composition (2) was manufactured according to the general procedure from Example 2,
§1 and wherein 2 g of powder of Compound A and 3 g of powder of Gelucire® 50/13
were used and melting of the Gelucire® matrix was performed in a thermostated bath

at 60°C.

5. Physico-chemical characteristics

5.1. Drug content
Drug content was measured by RP-HPLC as described above. The drug content of
composition (2) was 39.90%, cv: 1.26%.
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t hat of benzothi azol e-1 oaded Gelucire(r) matrix
(conposition (1)) The DSC anal ysis indicates that the

WOR00b05381 S very honbgeneous and that no changeCDER205056020

in Conpound A nelting peak42lt shows that Conpound A
is dispersed within the macrogol matrix nostly under
crystalline form (about 85%of crystallinity

mai nt ai ned_ as cal cul at ed_ by rreasurl ng the ratio of

Ehe pabibly ofthe dermaration has heemenafuatestthroueb thedrs gartent for either a
8%@%’ Bfla t?% '(%%%5‘ $68 nhdhtlid €0 Ogﬁﬁt’?g@oﬁ@ﬁ?’f‘]ﬁ%é‘% Re stable as

ana ysi's anal yses wer e per
Stetn by then drugocdnitery afer @, musthsig39.76%Pyv:i 2.56% (storage at 4°C) and

fferenti gl cannln orimster (Perkin Elnmer), at
%ré %’o?Y-&m?a%'(g %‘H@g"a't‘tl }:ondi tions: Sanpl e mass: 1-5 ny
Range: 0C 250 C Scan rate 5 Cmn Pan capacity: 50nL
(pasnzvmt g ge gas(N) flow 20 cc/mn.

%%a@swoaﬁ r?t;il O| & g%mf) r er%rge:daat%dyn(r:?esr : glﬁgadlt rchanges in thermal
belapivst bi he féﬁiulatﬁmwaﬁaét%dteasvei&ﬁ GeasioPhohthsExanpl e 1,

1, wherein suitable anbunt of 40% w w benzot hi azol e
cal cul ated on the total conp05|t| on was di spersed into

B ]Gen@ehbpmepa(atjon&ﬁbééih(r& ear oyI macr ogol
er| de Gel ucCi r ) 50()1 dESCI‘I bed in |1:ix
ribed in

gSI‘[}glé ) is prepare s desc xample 1, §1, w ere[TIPa mlxi:ure 50:50
w/w mixture of Gelucire® and Poloxamer is melted in a thermostated water bath and a
suitable amount of benzothiazole (20% w/w calculated on the total composition) was

dispersed into the molten excipient.

2. Benzothiazole

Compound A described in Example 1, §1 was used.

3. Excipients:
3.1. Gelucire® 50/13 (Stearoyl macrogol-32 glycerides)
Gelucire® 50/13 described in Example 1, §1 was used.

3.2. Lutrol® F68 (Poloxamer 188, Pluronic, Synperonic)
Lutrol® F68 (polyoxyethylene-polyoxypropylene block copolymer), commercially
available from BASF, is a Block Copolymer of poly-ethylene-oxide and poly-
propylene-oxide. Included in the FDA inactive Ingredients Guide (i.v. injections,
inhalations, ophthalmic preparations, oral powder, solutions, suspensions and syrup,
also topical preparations). Included in non-parenteral medicines licensed in the UK.
European Pharmacopoeia 4, p 1777; USP 24 NF19 p 2492-2493.
In Pluronic® F68, the percentage of polyoxyethylene (hydrophilic) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 1,967 Da.
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4. Macrogol glyceride conposition (2) Stearoyl
macr ogol gl yceride conposition (2) has the follow ng

W@ oop0siss: on: Conmpound A (nesylate salt) 40% W@I/EP2005/056020

Gelucire(r) 50/13 60% w w @nposition (2) was
manuf act ured according to the general procedure from
Exanple 2, 1 and wherein 2 g of powder of Conpound A

and 3 g of powder of Celucire(r) 50/13 were used and
Fepicalprondrtiesef Riwtonia® E68 wr lew's perforned in a
te a C. 5. Physico-chem cal
S\nglag%& ?célgqui?élghtlkél@)ug content Drug content was
Megpouegoipy SBRC HPLC as descri bed above. The drug

cont ent of con(posntl on (2) was 39.90% cv: 1.26% The
Bhygifal Fexm @ 2Q'6e selbnul ati on has been eval uat ed

b o 0
B o5 i S Q09 B 7
Bmfadeaaismmdyﬁdsmm@)%"me drug content after 2 nonths:
39.76%, cv: gg%(storage at 4C) and 38.56% cv:
1. 090/9(1{189%@@ 8 25C). 5.2. Thermal analysis DSC
anal y?m%a@o&esgzlrz bed above was performed and no
signiticant changes in thermal behaviour of the
f or muD QDI BrCamer:d3det ect ed over at | east 7 nonths.

anple 3:. Bcnzot hi a gl yceri de
Eﬁ;r%raitte[nawn dynes/c Pm@%‘; g\["é‘glar ation procedure
Conpogll%gan&sl)ggs prepared as described in Exanple 1,
1, wherein a mxture 50:50 ww m xture of Gelucire(r)
and P@J%%a@@llc i24.Grelted in a thernostated water bath
and a %lt.ﬂ dé unt of benzothi azole (20% w w
cal cup é Ot total conposition) was
Draves Wetting, Seconds 25°C

1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 35
Ross Miles, 0.1%, mm @ 26°C: 40
Dynamic, 0.1%, mm @ 400 mL/min: > 600

Cloud point in aqueous solution, °C
1% Conc.: >100
10% Conc.: >100
HLB (hydrophile-lipophile balance): 29.

4. Macrogol glyceride composition (3)

Stearoyl macrogol glyceride composition (3) has the following composition:
Compound A (mesylate salt) 20% w/w
Gelucire® 50/13 40% w/w
Lutrol® F68 40% w/w

Composition (3) was manufactured according to the general procedure from Example 2,

§1 and wherein 1.2 g of powder of Compound A, 2.4 g of powder of Gelucire® 50/13
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di spersed into the nolten excipient. 2. Benzothi azol e

Conpound A described in Exanple 1, 1 was used. 3.
wezaopsmsat s: 3. 1. Celucire(r) 50/13 (Stearoyl PCT/EP2005/056020

macr ogol - 32 gl yceri des) GeM#icire(r) 50/13 described in

Exanple 1, 1 was used. 3.2. Lutrol(r) F68 (Pol oxamer

188, Pluronic, Synperonic) Lutrol(r) F68

(pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yner), )
anshder ¢ af Dptral@ Hegbweref pspgh @nbmeliing of ghe (el y matrix was

B intat MRS B R EBE") LoPeal ent e cui de (i v.

i njections, inhalations, ophthal mi c preparations, oral
owder, solutions, suspensions and syrup, also topical
r dhwsicoichganical charagtpristich non- parent eral nedi ci nes

[i sedhd K. European Pharmacopoeia 4, p 1777,

usP b2 ﬁlﬁ%&%ﬁ‘é‘%gz- 2493 . In Pluronic(r) F68, the

Peug emitagewad mpasyrek pet RP{HRIEC (abyddsaibed| dboye.i ThdPag content of
and the | ecul ar_wei ght. of the hydrophobe

£978PQsY Yok égg% §V:a7p]p6(r%/&xi mately 1,967 Da. Typi cal

properties of Pluronic(r) F68 are |isted bel ow. Average

Mblgegul aﬁfmaggél &é 00; Melt/pour point: 520C ;

ST cal . For osolid: Viscosity. (Brookfiel . .
BOC LAt 4 RaCyoaiRL bk pSSRS! b L RO Spoms s i
Bkanfgle @ werSdfdvat e tension, dynes/cm @ 250C, 0. 1% Cone.

. 50.3 0.01% Cone: 51.2 0.001% Cone: 53.6

Example 4: Benzothiazole macrogol glyceride formulation (4)

1. General preparation procedure

Composition (4) is prepared as described in Example 1, §1, wherein a mixture 50:50
w/w mixture of Gelucire® and polyethylene (PEG) is melted in a thermostated water
bath and a suitable amount of benzothiazole (20% w/w calculated on the total

composition) was dispersed into the molten excipient.

2. Benzothiazole

Compound A described in Example 1, §1 was used.

3. Excipients:
3.1. Gelucire® 50/13 (Stearoyl macrogol-32 glycerides)
Gelucire® 50/13 described in Example 1, §1 was used.

3.2. Lutrol® E6000 (Polyethylene Glycol)
Lutrol® E6000, commercially available from BASF, is a high molecular weight
polymer of ethylene oxide and a blend of polymers with different degrees of

polymerization.

Typical properties of Lutrol® E6000 are listed below:
Molecular weight: 5400-6600
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Interfacial tension, dynes/cm @250C vs Nujol; 0.1%
Cone: 19.8 0.01% Cone: 24.0 0.01% Cone: 26.0 Draves

woedosiorsgs2 Seconds 250C 1. 0% Cone: > 360 0. 1% QRCIEEP2605/056020

360 Foam Hei ght Ross M|les450.1% mm @500C. 35 Ross
Mles, 0.1% mm @260C. 40 Dynamc, 0.1% nmm @ 400
nm./mn: > 600 C oud point in aqueous solution, 0C 1%
Cone: >100 10% Cone: >100 HLB (hydrophile-Iipophile
Bafoxybyaluepd6-22  Macrogol gl yceride conposition (3)

ol AeJ>"s) yceride conposition (3) has the
?%ﬁ(ﬁggmﬁk)gr@%{&bgglk%?%n: Conmpound A (nesylate salt) 20%
Wiscosiat (30Va &fuedusTolutidndBOC) 200270 mP4.s) F68 40% w w

sitiaqn g? was manuf actured according to the
rayattlotedi? e from Exanple 2, 1 and wherein 1.2 g
] 2.4 g of powder of
%;eﬁtﬁglpﬁgﬂ’;&%gﬁd%% g of Lutrol (r) F68 were used
and nelting of the Gelucire(r) matrix was perfornmed in
a thernostated bath at_ 60C
4. Macrogol glyceride composition (4)

Stearoyl macrogol glyceride composition (4) has the following composition:

Compound A (mesylate salt) 20% wiw
Gelucire® 50/13 40% wiw
Lutrol® E6000 40% wiw

Composition (4) was manufactured according to the general procedure from Example 2,
§1 and wherein 1.2 g of powder Compound A, 2.4 g of powder of Gelucire® 50/13 and
2.4 g of Lutrol® E6000 powder were used and melting of the Gelucire® matrix was
performed in a thermostated bath at 60°C.

5. Physico-chemical characteristics

5.1. Drug content
Drug content was measured by RP-HPLC as described above. The drug content of
composition (4) was 20.26%, cv: 2.85%.

5.2. Thermal analysis
DSC analysis as described above was performed and the same conclusions as in

Example 1 were drawn.

Example 5: Macrogol glyceride composition (5)

1. General preparation procedure:

A concentrated aqueous solution of a benzothiazole according to Formula (I) was
prepared. The benzothiazole solution was then incorporated, by vigorous stirring, into
Gelucire® 50/13 molten matrix. The so-obtained emulsion was subsequently atomized

with different nozzle types using the Liquid CO, atomization technology. The resulting
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5. Physico-chem cal characteristics 5.1. Drug content

Drug content was neasured by RP-HPLC as descri bed
w@baems3sghe drug content of conposition (3) waBCL/BPH9S956020

cv: 2.16% 5.2. Thermal anabysis DSC anal ysis as

descri bed above was perfornmed and the sanme concl usions

as in Exanple 1 were drawn. Exarrpl e 4. Benzot hi azol e

macrogol gl yceride fornul ation 2 1. General

priepsphstes g/¢ pptinnaly, ﬁ@@@ﬁé&ml% q&)ﬁqege rvane te gerpeve residual
t 50: 50 w
HERE FoRFilicr o BT BlcRuse it hopallB 2 1 Pere (PEG) 15

nelted in a therm)stated vvater bath and a suitable
? unt Qf, biqnzothi azol e (20% w w cal cul ated on the
ot 2AnZg tion) was dispersed into the nolten

oTN=Ye )} ﬁ@d‘ﬁa d A described in
gégil{%:ugafdgscrlwas (Ljﬁsed i%Exci{gp}%gﬂts 3. 1.
Gelucire(r) 50/13 (Stearoyl macrogol -32 glycerides)
e |Exvipieqts) 50/ 13 described in Exanple 1, 1 was used.
3.2. Lutral (r) E60Q0 %%(l)_l yet hyl ene Glycol Lutrol (r)

Eccob, Certreire® 0013 GlesrodumacrogelrdZglyserides) 4 hi gh
f1 d d bl end
CRhERHY 3y B it Y5 3 W50 O g and o blen
Typi cal properties of Lutrol(r) E6000 are listed

bel ow
4. Macrogol glyceride composition (5)

Stearoyl macrogol glyceride composition (5) has the following composition:
Compound A (mesylate salt) 5% wiw
Gelucire® 50/13 95% w/w
Composition (5) was manufactured according to the general procedure from Example 5,
§1 and wherein SmL of a concentrated water solution of Compound A (200 mg/mL) is
prepared and poured into 18 g of molten Gelucire® 50/13 under vigorous stirring
(vortex). Melting of the Gelucire® matrix was performed in a thermostated bath at
70°C.
Two batches were prepared, one obtained by using atomisation with a capillary flow
nozzle (Particle size by Optical Microscopy: 100-200 um diameter) and the other one
obtained by using atomisation with a nebulizing nozzle (Particle size by Optical

Microscopy: 50-100 um diameter).

The atomisation technique used was the atomisation method described in WO

2005/049192 under the following conditions:

Batch prepared with capillary flow nozzle:

Product nozzle diameter (capillary flow) = 0.25 mm
Liquid CO; nozzle diameter = 0.25 mm
Product nozzle temperature = 90°C

Oven temperature =75°C
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Mol ecul ar wei ght: 5400- 6600Hydr oxyl val ue: 16-22
Solidification point: 55-61 C Viscosity (50% aqueous

waeodoahszsey 20C): 200-270 nPa.s PH (5% wat er): BCBHEF2085/056020

Water content, by K. Fishern? <0.2% 4. Macrogol
gl yceride conposition (4) Stearoyl macrogol glyceride
conposition (4) has the follow ng conposition:
Corrpound A (mesylate salt) 20% w w Gelucire(r) 50/13
Wasoup (O prassire iy thedeesting vesselr @ M8fposi ti on (4) was
{ o the general procedure from
E@ﬂiﬁé gf&g{]{é‘ gbgﬁwdg?.%aﬁn 1.2 g of powder Conpound A,
2.4 g of powder of Gelucire(r) 50/13 and 2.4 g of
) ere used and nel ting of the
: satesla fe¥formed in a thernostated
Eﬂ%ﬁhébzﬁgﬁle éiamlg{éy&(pgﬁﬁpm cal characteristics 5. 1.
g content Drug content was neasured by RP-HPLC as
Bexloct yede dbopwatuiire 98%ig cont ent of conposition (4)
Qas 0. 26% c§ .85% 5.2. Thermal analysis DSC
AR %@fea 3¥i bed above was performed and the sane
GagEoul 8103 Peestisre i tHe st EveksdIBNET Birawn.  Exanpl e 5:
Macrogol gl yceride conposition (5) 1. General
peegeys &0 prespire dethgrisoduct nozzle= 5 bar

Liquid CO; pressure = about 60 bar.

5. Physico-chemical characteristics
5.1. Drug content
Drug content was measured by RP-HPLC as described above. The drug content of

composition (5) was 4.87%.

5.2. Thermal analysis
The DSC analysis indicates that the Compound A is dispersed into the macrogol
glyceride matrix in a non-crystalline form (amorphous form or solid molecular solution)

as DSC analysis indicates none or minimal residual crystallinity (less than 5%).

5.3. Particle size
Optical microscope images shows that the drug loaded particles have a mean size

around 50 to 200 um diameter, depending on the type of nozzle used.

Example 6: Solubilization of benzothiazole macrogol glyceride formulations
The benzothiazole macrogol glyceride formulations (1), (2), (3), (4) and the bulk

(compound A) were compared for their drug solubilization profile in FeSSIF (Fed State
Simulated Intestinal Fluid, pH=5), in oversaturated conditions as described in the
protocol below.

The solubilization profiles in oversaturated conditions, presented in Figure 1, show that

the amount of compound A initially dissolved (i.e. within the first 2 hours) from
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A concentrated aqueous sol ution of a benzothi azol e
according to Fornula (I) was prepared. The

whenzosissazol e sol uti on was then incorporat ed, POWEP2005/056020

vigorous stirring, into Gelsicire(r) 50/13 mol t en
matri x. The so-obtai ned enul si on was subsequentl|y
atom zed with different nozzle types using the Liquid

CO atom zation technol o The resul ti n%m craospheres
magrogpk gl mpéqdp)foglygaﬁqqsgg t];eolnmry}opigs raich higher than the one dissolved

ﬁ[)ﬁle&ﬁkﬂ-[txlggg)le{lgluct resi dual water from

m crospheres pro necessary 2. Bcnzot hi azol c
ﬂ:bﬂﬂ»enuoﬂhlﬁzojesmacr@di glyceﬁdaﬁpﬂrmﬂdnon 05) \qBSpanerHy aBomisation, The

%@:‘D@I&eﬂo es%%@%%% l 36 rf%?‘)ﬂ]ﬂ?‘%e%ﬁ)p(t %gg% S50y MjsEepization and
fCdm o&dvﬁ)sw‘él%%jnn edRE rtﬂeﬁpsqlﬁﬂlﬁfﬁigg%oﬁle in FeSSIF (Fed

corrp03| t| oh (5) Stearoyl” nacrogol glyceri
StatpSisiulatedhIntéstinddduidhpH5), iroovenspturatep oendifians,

Compound A (nesylate salt) 5% w Gelucire(r) 50/13 95%
w w Conposition (5) was manufactured according to the

mﬁ@ 86 RbilRARGE ProfBes’ prRErREIP Fizure 2 Jshawdthwhﬁfeemacrag& glyceride
a concentrated water solution of Conpound A (20

fﬂjﬁﬁ@)lons(ﬁir bfarae dighet a@du mgm i prolonged (drug sﬁi,mhlbzatlon than the
R HiGBR0H oA I BB o IR L RGP LE b, (vorLen)

ucire(r I'X Was performed in a
thernDst ated bath at 70C. Tvvo batches wer e prepared,
one obtained by using atom sation with_a capilla

The impwyed solubbization Brofileseof(elugir é%m%t@psé}bm/(% compared to
HOR- 400G, W danELE rfarrrﬁﬂ]égloﬁlg PR (NG 9{?1194(‘:% opfﬁfnzothlazoles

using atomsation wt | Zl ng nozz
adcoedityy toGhe irvahtidd. cr oscopy: 50 100 mm di aneter).

The improved solubilization profile of the atomized formulation (5) prepared by a
process which favours dispersion of the Compound A within the macrogol glyceride in
an amorphous state, indicates that an even higher drug concentration can be reached in

FeSSIF solution, and therefore allowing more drug to be available for absorption.

Solubilization kinetics in oversaturated conditions:

Weighed amounts of macrogol glyceride formulations of Compound A, in powder form,
or of Compound A, bulk powder were added under stirring, in order to constantly
maintain in the dissolution medium a large excess of Compound A (much higher than
the solubility reachable at the equilibrium). Samples of dissolution medium were
withdrawn at different time points and analyzed for Compound A concentration.

Glass beaker with magnetic stirring (320 rpm)

Medium: Fed State Simulated Intestinal Fluid pH=35 (50 mL)

Temperature: 37°C

Oversaturated conditions: 4 mg/mL (Theoretical maximum amount of Compound A

added to the dissolution medium, indicating the excess of compound A).
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The atom sation techni que used was the atom sation
nmet hod described in WO 2005/ 049192 under the foll ow ng

w@ oovdiosisens: Batch prepared with capillary fl orCTERBN®056020

Product nozzle dianeter (capillary flow = 0.25 nmm
Li quid CO nozzle dianmeter = 0.25 nm Product nozzle
tenperature = 90C Oven tenperature —7SCGaseous CO

ressure in the feeding vessel = 2. 7bar Liq
@ shapzethiazgleo gracepob aglycasigec fﬁoryn%@péd(lw t(ﬁ), (3) and the bulk

n terg
%&5 hn% zl'e % éel-%(g# {)Jlgtehgg (88%% gér?g%pglr 'Susﬁl(;%ﬁ{]?“ in sink
Caritdons, QEthﬁg sturﬁhe ISP X VHe Dirugy Dissohtlon Mlethodal (Paddle), as
res re in the product nozzle= 5 bar
ga {}P@S‘é@ﬁeb‘% OW. about 60 bar. 5.
Bli’l%?m&oﬁlﬁi%ﬁ"ﬁe@{ ni%Qﬁfr@sCf S %ﬁé'(ﬁs%oﬁfe& -anB s FRGE From the solid
Drug content was neasure y RP-HPLC as descri bed

bibver. e tler fgmobitipentn dhe dmpluﬁbm im@dh@rﬁ,) ilwaenditiﬁﬁ’s%oelow the
Ther mal...an aI

?‘H‘iblk{yn?}of@ﬂﬂlb,&% ingrfgﬁglé ns A? al F gl cat esd k 1S expressed

84 YCET tofh® afBliitl of drilg Pelé¥REd I the td@ﬁsblhﬁsn fv@srsen 2 IRt of drug
formor solid nolecular solution) as DSC anal ysis

pddeddedt@ttonone or minimal residual crystallinity (less
&ﬁgﬁlsgoﬁltlon profile presented in Figure 3, show a very relevant improvement in

drug dissolution rate for the formulations of the invention.

Two batches of benzothiazole macrogol glyceride formulations (5) -one prepared with a
capillary nozzle, the other with the nebulizing nozzle-and the bulk (compound A)- were
compared for their dissolution profile in FeSSIF, pH 5 in sink conditions, according to
the USP XXVII Drug Dissolution Method II (Paddle), as described in the protocol

below.

Drug dissolution rate from benzothiazole macrogol glyceride formulation (5) was
substantially improved compared to the drug bulk. Moreover, differences in drug
dissolution profile are detectable between microspheres prepared with different nozzles,
with more effective drug dissolution reached by smaller size microspheres produced by

nebulizing nozzle.

Dissolution rates in sink conditions:

Weighed amounts of macrogol glyceride formulations of Compound A, in powder form,
or of Compound A bulk powder were added into a measured volume of dissolution
medium, contained in vessels of a USP XXVII Drug Dissolution Apparatus, Type 11
(Paddle). Sink conditions were calculated as below reported.

USP XXVII Drug Dissolution Method II (Paddle)

Paddle speed: 100 rpm

Medium: Fed State Simulated Intestinal Fluid pH =5 (200 mL)

Temperature: 37°C
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5.3. Particle size Optical mcroscope i mages shows
that the drug | oaded particles have a nean size around

wG00060588D mm di anet er, dependi ng on the type pET/RPBDS/ES6020

used. Exanple 6: Solubiliz&bion of benzothiazol e

macr ogol glyceride fornul ati ons The benzot hi azol e

macr ogol glyceride formulations (1), (2), (3), (4) and
t he bul k (compound A) were corrpared for their drug

Stk gonditipgs: |%|Q 2o8sdfi T Langemteation pof the: drug; spdutio; impregeaee of drug
n oversaturated conditions

é%egééc&ajb‘l IELMOQWQE'E%?H@ bel ow. The sol ubilization

profiles in oversaturated conditions, presented in

F| o-. 1, showthat the amouynt oft .CO oung A i ni |_Iy

g 5$&ps for mJI ations of the invention is chhhl gher
one dissolved frombulk in the same tine
Macmgeh| GlyTerdeh dorotlhticso Ive:reramaﬂg ohdrginjsteed dim Beagle dogs as

formul ation (5 par a Th .
BERTBYANYS S &Elf‘é‘g‘ro&g‘& ‘?@N’Xé”r %FS ‘? i |IB$4‘%ST°’(1‘1‘)’mg the protocol
BEIBRABE Gatige Gh ¥ Qolinkd M Adt/k® And BEIktBANELidn 6FaBaY Rroduction
A) were conpared for their solubilization profile in
méserhiored State Sinulated Intesti naI Fluid, pHe5),

L tions., T
SPe i FLEHHE Bt e B e SRR Tbe qusraigh ie. or
ahoie €6 hoers§ beforel tfHatrﬁéht,(ﬁ))d Mas alowedf@ilin 4 hours@fter treatment.
prol onged drug sol ubilization than the cryom croni zed
one (2) and both are very superior to the bul k. The

Mg?ﬁ%\ﬂ?q}l &H‘lld? 111)0{‘11:6125{(1@;% @g%Hl v?e%e buﬂf 'aglﬁlmst%red as described

fsdveciA e;vafsh*ouﬂhﬂbmhsbetwqenothe ztdmnstl’audm lof zfatmolatiod (1) and of
Penzg\ﬁgi aégl es ccor di % ﬁ(o the invention. The

B8 MBI F“’z]ﬁ't‘qté $Fofile of the atoni zed
for mul ati on (5) prepared by a process which favours

di spersion of the Conpound A within the nacrogol
6Beegleiddgs (3nmales and 3 females) of about 10-13 kg of bodyweight and of age 9 to

12 months were used. Animals were weighed fasted before administration and the body

weight recorded.

The following experimental design was followed:

Period 1 Period 2
Route oral oral
Dose (mg/kg) 10.6 10.6
(Formulation 1) | (Formulation 2)

Blood and plasma collection

Blood (at least 2.5 ml) was collected from a jugular vein into heparinised tubes before
and after dosing, at the following 15 times:

0 (pre-dose), 0.25, 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 12, 24, 32 and 48 hours after
administration.
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an anor phous state, indicates that an even higher drug
concentration can be reached in FeSSIF sol ution, and
wo bewesisse al |l owi ng nore drug to be avail abl e POT/EP2005/056020
absorption. Sol ubilization5skinetics in oversaturated
condi tions: Wi ghed anpbunts of macrogol glyceride
forrrul ations of Conpound A, in powder form or of
npound A, bul k powder were added under stirring,

BMérwztSoceemfgg%wtbmnlaﬁ wimatnaboyt 2500 giat3HiG forohd WEH:BJﬁQd cells

Rl iR 5ad R B0 e SR ) Flduckg A0IRI0 3 L. cach)

in‘he; plralsma comcenﬁdnomowﬁ/ébmpmnd]m(ﬁnm bade afiGdmpeant A mmﬂate) in the
Qi nt gzed for Conpound, A conce '

S, SR PIBoPY HAPeT BEPRRIRY 520 Jgﬁ; beaimanpe Liquid
Eﬁﬂ)n%&g%‘rg?}? &@é&‘éubﬂ%ﬁ%ﬁﬁ@é/ﬁé pid pH =5 (50 ni)

Tenper 37COvers ated conditions: 4 ng/nL
(Theoretical maxi mum anount of Conpound A added to the

t d di cat th f
Xhe SRUS wine) ol ag Shine e DR BT Ve ooy FRTIGHG. From the
{nHividua? )plasd) C(ﬁﬁgnthﬁi%np i KCon$sTRe YO s Al m¥afier 6@RAtRdon using
for their dissolution 1;groflle in FeSSIF pH 5, in sink

¥onNpalinpregramaesien hd (Pharsight Gporasn, |Palt9r Ao, CA, USA):
Di ssol tlfmgn l\/btli:,%lh hfig %I Qﬁ as defscl:l{l&bed in the
ighest SRUC R don

pr ot oco el ow. AR Ve nmeasures the
drug di ssolved and thus rel eased fromthe solid bul k
or fromthe fornulations in the dissolution nedi um

in
condi t /%S bel ohe HEedrmypdminisjragien agwhich Hhe (max 'V%l}l?n!@ found.

conditions"); the anmount of Conpound A is expressed as

% of total anpbunt of drug released in the dissolution
vesseltzys. t ot aTharastshmplinglrtinge atledhicht @ detectdbld Goncentration is
The di ssol ution file presented in Figure 3, show a

very rel evant |FP[5‘P8verrent in drug dissolution rate for

the formulations of the invention.

Cz: The concentration value obtained at sampling time tz.

AUCz: The area under the plasma concentration vs time curve up to

sampling time tz, calculated by the log-linear trapezoidal rule.
t1/2: The terminal half-life.

AUC: The area under the plasma concentration vs time curve

extrapolated to infinity.

F: The absolute bioavailability for oral routes calculated as ratio of
the normalized AUC. Intravenous AUC, from the
pharmacokinetic study in dog with bulk compound A is used.

The pharmacokinetic results presented in Figure 4 show that the oral absorption of

Compound A, is strongly increased when administered in macrogol glyceride
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Two bat ches of benzot hi azol e macrogol gl yceride
formulations (5) -one prepared with a capillary

wmomzslos3sst he ot her with the nebulizing nozzl e- B@EPI165/056020

bul k (conmpound A)- were colpared for their dissolution
profile in FeSSIF, pH 5 in sink conditions, according
to the USP XXVI| Drug Dissolution Method Il (Paddle),
as described in the protocol below Drug dissolution

foxmulatiopsraeronding fie dboinventinn, gk biogyailabiity demgringreated gom less
gh%%) %%?g%é&ﬁ{g éq#l WY atb iR ?IY@&IO%I? %? 36‘? 'e{'nlae‘abg\rzéJ &ormulatlons

flerencesin di's80
(Hahd (2)).ar e detectabl e between m crospheres prepar ed
with different nozzles, with nore effective drug
di ssol ution reached by smaller size m crospheres
CoAPIGRA JPrafBi 'szzeﬂﬁ 3 thsizdd 2568 @hJIﬁE 8 described in
I nk condi t1ons nounts o rogol ycerl de
Sdlemdsziltm&ﬁhﬁabéveConpound A in powder form or of

TR TIREC, N E RS ot i B e RarPp BF GRslied glow were

abthiakd Wthumswhﬁ'Wﬂeﬁm&é C8 F9Ret.6 Inm, Conditions: a-
Paddl| E 0 Sink conditions were cal cuI ated as bel ow

QSp TIAYI0 topr00% Bi0sman b MeCNEd KA 1o 100% (8 min), max

KBRS B P JASSCIF P 49 TR o, Lo

JRERE Wattt£ZMBY G NHI-DMR| BiukesDPX-ID0RMES, (CS =
Concentratl on of the drug?H solution in presence of

dhe pudficatiopg wve;molrfala@d % &Hovesdh Breparatixg HAL G NWaters ?rep ) LC 4000

SPAAREIRE A BBk %A NIEBARLRZC Sy S0ASSnomm wp 1o
1@0ag)uradOx 0@ e (ipSfoelrgd dAil mh@p&ﬁi@tldﬁsg@ere&perfonned with a gradient

of MeCN/H,0 0.09% TFA.

Intermediate 1: Preparation of 1,3-benzothiazol-2-yl(2-chloro-4-pyrimidinyl)-

o3,
_N\>—C|

To a stirred suspension of NaH (60% in oil, 9.2 g, 0.23 mol) in dry THF (200 ml) was

acetonitrile

added drop wise under inert atmosphere a solution of 1,3-benzothiazol-2yl-acetonitrile
(20 g, 0.15 mol) in dry THF (200 ml). After 1h30 stirring at r.t., a solution of 2.4-
dichloropyri-midine (17.1 g, 0.15 mol) in dry THF (200 ml) was added dropwise. The
reaction mixture was allowed to stir under inert atmosphere at r.t. until complete
disappearance of the starting material. The reaction was quenched by addition of water
and the THF was evaporated. Water was added and the suspension was slightly
acidified with aqueous HCI 1M. The precipitate obtained was filtered off and washed
thoroughly with water until neutral then with hexane to remove the oil. The crude solid

was dried under vacuum at 40°C, affording 28 g (84 %) of the title compound as a light
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ext enpor aneous suspension in PBS at a dose of 10.6

nmg/ kg foll ow ng the protocol below, by gavage in a
woodognessef 2 L/ kg and bul k fornul ati on by f oree€DEP2005/056020

introduction into the thro&. The fornul ati ons were

adm nistered to the animals which had fasted overni ght

(i.e. for about 16 hours) before treatnent, food was

al l owed again 4 hours after treatnent.

broyeRqveerf P A0 At riefn,sM@sL)?S@&&W) HRkE (@%ﬂlﬁ%s a, 268 nm) 97%,
gtr%v\()/rej}eni;ﬁ’;al E@‘ﬂ\égrﬁ ni s 65?%%?%?@01’ ?%a%ﬁ%%l@t §<9\éa(lfl J =414

Hoy ma), Ft90o@s J €2).53\Hs, IIfI) a6l %as& 719mnk1H§5 7839&9!3& (8O UH), 7.20-
nmal es_and fenmal es) of about 10-13

&dé;iﬁ?eulbliiwﬁﬁ&bfo@ Hoe @nazslﬁro@mﬂsc%ﬁecalﬁ@@ted C, 54.19 %, H
?\%gla)é,lﬁ 19958, W& 9he€ 5 a_%to/e%laefﬁ enadgyy,stration and

ody” wei'ght recor e fo °'owi'ng €xperi ment al
desi gn was foll owed: Bl ood andpl asma coll ection Bl ood

t | t 5 nm ted f I
irene i e on i 42 MupBp b iy BRB U AEal | o

§féb'1°Méﬁ9yl]n'§t61h£{€S O (pre-dose), 0.25, 0.5, 1, 1.5,
5, 6, 8, 12, 24, 32 and 48 hours after

ed within 15 mn at
| ood cells were

adn1n|strat|on Bl ood was cegntrif
about 2500 g at +4C for 1@ ni
di scharged and pl asma obt aj divided into 3
aliquots (at |east 0.3 nLoeachy—The pl asma

TR G § G aeh T s o PelhgdLaTTAES Skl oo

f .
SIS oy 0 S ARG 3, e e e rofns
budrhight, rtberpther sobeok eveporated aitenesidns oblinedobsatreatetl with a 10%

cal cul the ipdiyvid spa concent ¢ at.i.on
mueeafrrﬁ%‘%&iw\sqrf@m il G er TR aRoict Pt e iocted Hth cihyl acetate,

washed with water and dried. The solvent was removed and the crude was purified by

column chromatography (pet ether/ethyl acetate) to give methyl-m-toluate as colorless
liquid (180 g, 93%).

Step 2: methyl 3-(bromomethyl)benzoate

To a mixture of methyl-m-toluate (180g, 1.2mol) and N-bromosuccimide (235 g, 1.32
mol) in CCl4 (2L) was added in portion benzoyl peroxide (18 g, 0.1 times) at 50°C.
The mixture was refluxed for 5h. Then the mixture was allowed to cool down to 40°C
and the solid was filtered off. The filtrate was concentrated to give methyl 3-
(bromomethyl)benzoate (252 g, 91%) as light yellow liquid.
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W nNonl i nprogram version 3.1 (Pharsight Corporation,
Palo Alto, CA, USA): Crax: The highest concentration

wo adsdesIseund. tnax: The tinme from adn ni strat i POT/AP2005/056020

whi ch the Cmax value is fodmd. tz: The | ast sanpling

time at which a detectable concentration is found. Cz:

The concentration val ue obtained at sanpling tine tz.
The area under the plasna concentration vs tine

§t§’P\3:emfﬁl}’llé -(gprpholingt- Y]iniﬁéhbtl)!?en%%‘ff%ul ated by the

| og-linear trapezoidal rule. tl/2 he term nal
hal f-1ife. AUC. The area under e pbasnma
concentration vs tine e_extrapol/ated to infinity.

F: The absol ut e bi oaval for oral routes
cal cul ated as ratio of ZAhe\nof/nmal i zed AUC. | ntravenous
AUC, fromthe pharrmco% netic study in dog with bulk

8 PUsbr of HoHHelne ;{mﬁpbéﬁ er&l?'ﬁh&‘%étﬁYl&ﬁ%é' 032 g, 2.29 mol) in
presented in Fl gure ow that "the ora absorptl on of

B ouh@son, mils was oadded |d:rop\msedt widh admsohitionerofd methyl  3-

FGbRBRSbLA b aSERTHARH ) SRk RBAAG o3 e mir

bva§ StitrB@ ovéidht (SORPOUMHerA thd) ™iR#ueE WaBr conBbfliddo Bnd ke residue
about 30% and above (formul ations

q(he) and ( 2)%- .
oliaived s tafenmpaiipl . &8N BChGL)dhen woshet awitly digthat ether(hmes) and

%.tglgf E‘%LA %?%ﬁ@éﬂ\@ag g}ggﬁﬁ}zg\ﬁl rl’glgggl 1:,9‘%; %gt\{éolug Wesolutlon and
Bsifad 1|qﬁtd> pIEDWither 9% b@fﬁoﬁﬁﬂlaﬂ@dﬁsbhﬁbﬁd Thbilfil:@uct was extracted
columm Waters Sypmetry C8 50 x 4.6 mm Conditions:

WEENGHED wastesh with wa@?rt d g, thew dmsﬁ% prenNaan ﬂmolsent was
b3 %hd End i de wik%urified by column chromatography CHCl:/MeOH to give

methyl 3-(morpholin-4-ylmethyl)benzoate (150 g, 70%) as brown liquid.

Step 4: (3-Morpholin-4-ylmethyl-phenyl)-methanol

N o
HO f\_/

To a mixture of LAH (36 g, 0.95 7mol) in dry THF (1750 ml) was added dropwise at
0°C under N, a solution of N-(3-methoxycarbonyl benzyl) bromide (150 g, 0.638 mol)
in dry THF (250 ml). The mixture was stirred overnight at RT under N, then quenched
with a 10% aqueous NaOH solution. The solid was filtered off and the filtrate was
concentrated. The residue was taken up in DCM (1L) and washed with water. The
solvent evaporated to give N-(3-hydroxymethylbenzyl)morpholine (96 g, 73%) as light
yellow liquid. "H NMR (DMSO-d6) & 7.28-7.23 (m, 2H), 7.19-7.13(m, 2H), 5.14 (t, J =
5.65 Hz, 1H), 4.47 (d, J= 5.84 Hz, 2H), 3.57-3.54 (m, 4H), 3.42 (s, 2H), 2.34-2.31 (m,
4H).

Upon using this procedure described above in the example T and the appropriate
starting material and reagents, the following additional para or meta substituted benzyl

alcohol derivatives could be obtained.
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pl ot 230-400 nm Mass spectra: PE-SCI EX APl 150 EX
(APCI and ESI), LC/ Ms spectra: Waters ZMD (ES);

wa bboblRssBr uker DPX- 300MHz. The puri ficati ons PeT/EP2005/056020

obtai ned as foll owed: Prep&Bative HPLC Waters Prep LC

4000 System equi pped with colums Prep Nova-Pak (r)HR

0186nn16qA 40x30mMm (up to 1 O0Org) or 40x300 mm (up to
the purifications were performed with a

|
ygemeéwe (3 jdip- b ydmethyd-meny i pethanaddi at e 1

Preparation of
|, 3-benzot hi azol - 2-yl (2-chl or o, Egi>nidinyl)-
acetonitrile To a St'ﬁkﬁd suspens f NaH (60%in

oil, 9.2 g, 0.23 nol) d F (200 m) was added
drop Wi se under inert atnD e a solution of

|, 3-benzot hi azol - 2yl -acetonitrile (20 g, 0.15 nol) in
&HNMHEDQ\/MM $ 7.26E1.21 (hB9), 9t17cT.1 NEnALHY, 5114 (1,9 = 5.65 Hz, 1H),
solution of 2,4- dichloropyri-mdine él?.l ?, 0. 15

el Ydii = 8169 Ha2H).2688 (8 $Hhs3 2 de dmatd pii el 3G ga, 6H).
reaction mxture was allowed to stir under inert

at nosphere at r.t. until conplete di sappearance of the
Biterfriediage 49¢3-64-Midthyl-PliyeraAmd tyl@ethyhphaybrashigndly

addi tion of water and the THF was evaporated. Water
was added and the suspension was/slhghtly acidified

wi th aqueous HO IM The pre p“ ‘obt ai ned was

filtered off and wasH® v sughly with water until
rmve the oil. The crude

neutral then w th hexane
solid was dried under vacuum’at 40C, affording 28 g

o0 Mk Pt BT A TR D Efe el Dy BB U e, 3.4
(RHY 2241-201 $mb8HNI203 GHNIR (DI\/SO rf6) d 13.25 (br s,
I H, exchangeable) 8.09 (d, 4.14 Hz, IH), 7.90 (d,

J = 7.53 Hz, 7.61 (d, J = 7 92 Hz, IH), 7.39-7.34

rrf*yﬁ@ g, é%%w%z&@g‘l ikl pfd-flbagpr, |, O

% N 19. 45% Found: C 53.35 % HZAZAK7 % N 17.62 %

Internedi ate 2: Preparation of /—N___
(3-Nbrpho|in-4-y|nethyH0pheffff-ne anol

'"H NMR (DMSO-d6) & 7.73 (s, 1H), 7.32-7.20 (m, 3H), 7.16-7.15 (m, 1H), 7.12-7.09
(m, 1H), 6.87 (s, 1H), 5.20 (t, J= 5.65 Hz, 1H), 5.17 (s, 2H), 4.46 (d, J = 5.65 Hz, 2H).

Intermediate 6: (4-(2, 6-Dimethyl-morpholin-4-ylmethyl)-phenyl)-methanol

HO

N _B_
9
M*(ES):236.0. "H NMR (DMSO-d6) 5 7.7-7.20 (m, 4H), 5.12 (t, J = 5.7 Hz, 1H), 4.46

(d, J = 5.7 Hz, 2H), 3.56-3.50 (m, 2H), 3.39 (s, 2H), 2.65-2.61 (m, 2H), 2.50-2.48
(m, 1H), 1.64-1.57 (m,2H), 1.01 (s (s, 3H), 0.9 (s, 3H).
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Step 1. Methyl-r-toluate To a solution of r-toluic
acid (175 g, 1.28 nol) in nethanol (2L) was added

waoleapnsise2 t hi onyl chl oride (612 g, 5.14 nol) UnNBET/EP2005/056020

stirring at 50C. The m xtuise was refluxed overnight,
then the sol vent evaporated. The residue obtained was
treated with a 10% aqueous NaHCO 3 solution (pH ~ 8).
The product was extracted with ethyl acetate, washed
Iitemoinicer: (driEPisn 2 upthomgeetiay))-pmino) vphylbrhenyd-Bahanale
crude was purified bygyeplu hr omat ogr aphy (pet

et her/ethyl acetate) to\g pt hyl -r-toluate as
colorless liquid (180 g, 93
3- (bronmonet hyl ) benzoate To a m xtaur e \of

met hyl -r-toluate (180g, 1.2nol )\ and i/V-bronosucci m de

(235 g, 1.32 nol) in CCl4 (2L)‘%Hs added in portion

benzoyl peroxide (18 g, 0.1 times) at 5Q0C. The

M QES) 25435 H RIMRIXBMS®H6H8 7.28eMHY) 6. 1T (% LU+ 8.65a%z, 1H), 4.45 (d,
allowed to cool down to 400C and the solid was

7H%@Y Ha, 23X 3.591s 1)) 3.Ae3830as 4bnd &9 (s Ha .62 g7 v, 4H).

nmet hyl 3- (brononet hyl)benzoate (252 g, 91% as |ight
yellow liquid. Step 3: nethyl

BrtérirRaiafeos:i (3- (4-tyﬂt4wtdwp1p@tmmtﬁmmyg -iehyl)-ingythanbl

nmor pholine (80 g, 0.9]1 nol) and triethylamne (232 g,

2.29 mol) in EtOH (1 RS added dropw se at QOC

a solution of nethyl 3- methyl ) benzoate (252 g,
1.1034 nol) in absol ute al conol 5;’2:2 m). The mixture

was stirred overnight at RT. Thel the m xture was
concentrated and the resi due obtal was taken up in

1.5N HO (3L) then washed with di ethg ether (3 tines)

and ethyl acetate. The sol ution eutralized with a
10% aqueous NaCH solution and basified up to pH=8 with

RS, B35 oty ARV Qs B v R el Th S 1 F 68 11D,

I e n \/
e Dac o el By ean e Sk onet SRR PR AR 2,
1 4. SBe(m 2H) 1.41-1.29 (m 2H), 1.10 (s, 9H).

Intermediate 9: (4-(3.4-Dihydro-1H-isoquinolin-2-ylmethyl)-phenyl)-methanol

'H NMR (DMSO-d6) & 7.31-7.25 (m, 4H), 7.09-7.03(m, 3H), 6.98-6.96 (m, 1H), 5.14
(t, J = 5.47 Hz, 1H), 447 (d, J = 5.47 Hz, 1H), 3.60 (s, 2H), 3.50 (s, 2H), 2.79 (t, J =
5.65 Hz, 1H), 2.66-2.62 (m, 2H).
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met hyl 3-(norphol i n-4-yl nmet hyl ) benzoate (150 g, 70%
as brown liquid. Step 4 : (3-Mof

whodocs3ssy | met hyl - phenyl ) - net hanol To a m xt ureCDEP10A§056020

(36 g, 0.95 7nol) in dry TWF (1750 m) was added
dropw se at QOC under N a sol ution of

i V- (3-net hoxycar bonyl benzyl) brom de (150 g, 0.638
nmol) in dry THF (250 m). The m xture was stirred
overni ght at RT under N, then quenched with a 10%

e ous :
PR B R e AR S A ey 36 e
bmtylesstéBCM (I L) and washed with water. The sol vent
gvapor ted to ve i V-(3- ydroxynet hyl benzyl ) o f
t5Pi1n &-(pygrogne }eena%1°| t yellow liquid 1 NWR
(DMBO-rf6) d 7.28-7.23Hom 2H- 7.19-7.13(m 2H), 5.14
(t, J = 5.65 Hz, IH), 4.2 —584Hz 2H) |
3.57-3.54 (m 4H), 3.42 oL, 23@d-2.31 (m 4H).

Upon using this procedure descrl bed &bove in the
AXafigLR Jf arbgiaﬁmeem Qidi BDe 5134 thdlY af@ tRaink | Nigkél (100 g) in
reagents the followi ng additional para or neta
Bethenek (LA dvaschydrpgenatedtasi a peessura of \IOskg den &6 the The catalyst was

%’e@ﬁ@eﬁ %9 ﬂd{l}%&{nﬁﬁﬁ %\%eﬁy‘tsf thﬁ éer%l/ \Sal of hﬁ asrq%)vlentlul}gﬁhreduced pressure to
éﬂﬁ@@&n&n&hﬁl@b&’nzﬁk z(did (430)g, 84%) 4s 4 white gotid.2H) , 5. 14
(t, J =5.65 Hz, IH), 4.47 (d, J = 5.65 Hz, 2H), 3.38

(s, 2H), 2.32-2.25 (m 4H), 1.60-1.36 (m 6H).

e

g{éPS 24 I\)gt4h(yalm1%?%%t¥l}él%1?er?z?atyl nmet hyl - phenyl ) - met hanol
1H NVR (DMSOW 6) d 7.27-7.11 (m 4H), 5.17-5.13 (m
IH), 4.48-4.46 (m 2H),03. 4] 2H), 2.41-2.21 (m
8H), 2.13 (s, 3H). Intery 251
(3-1m dazol yl -1 -yl net hyo 1yl ) - nidihanol 1 NWR

DMSOwm) d 7.73 (s, IH, 7.32-7.20 (m 3H), 7.16-7.15

é‘ma Jolption D Hraminem¢thyDbaryoicacslz(308 g, Illéb8 mel) 2@ n(eﬁhanol L) was

?‘}{fg tﬁl{zé)a‘?’ié)};%ﬂlge (%;3 %23 92 %Qﬂst%l fed thn mituRwh¥ reffidhd for 6h,

Rdloiwd doyy tHeetemovht Bh ey bolvemtiiep reduced pressure to obtain the crude
product. The crude was purified by acid-base work up to afford methyl-4-

(aminomethyl)benzoate (300 g, 92%) as a liquid.

Step 3: N-(4-Methoxycarbonylbenzyl)benzylamine
/

o
o) : N
O
A mixture of methyl-4-(aminomethyl)benzoate (50 g, 0.302 mol) and benzaldehyde (32
g, 0.302 mol) in EtOH (1L) was refluxed for 5h. After cooling to r.t, NaBH, (11.5 g,
0.302 mol) was added portionwise. The reaction mixture was stirred at r.t. for 10 h. The

solvent was removed under reduced pressure and the compound was purified by acid-

base work up to give N-(4-methoxycarbonylbenzyl)benzylamine (25 g, 33%).
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MH(ES) O 1 NVR (DMBOWt) d 7.7-7.20 (m 4H), 5.12 (t,
J=5.7Hz, IH, 4.46 (d, J = 5.7 Hz, 2H), 3.56-3.50

W@ 2006a58882 3. 39 (s, 2H), 2.65-2.61 (m 2H), 2.5PcPEEB05/056020

(mlH, 1.64-1.57 (m2H), 501 (s (s, 3H, 0.99 (s,
3H).Internedi ate 7:

(4-((Bi s-(2-nnmethoxy- et hyI ) am no) met hyl ) - phenyl ) - net h
anol M+(ES): 254. 2. O"6) d 7.23 (s, 4H),
Btep #: ¢methoxy @r@YHEN (BQFJ M[@slelbenaylmelees Hz, 2H),
3.59 (s, 2H), 3.40-3.36 (m 4H), 3.19 (s, 6H),

2.61-2.57 (m 4H). Igiernediate 8:
(4-(4-tert-Butoxy-pi Py L g

1-yl met hyl ) - phenyl ) - gt h MHGES) : 278.2. 1 NWR
(DI\/SQNt)d725718(m 4H),, 511 J = 5.65 Hz,

IH), 4.45 (d, J = 5.65 Hz, 2H°C 3.
2.65-2.62 (m 2H), 2.05-1.98 (m 2
2H), 1.41-1.29 (m 2H), 1.10 (s, 9H). Internediate 9:
Té-a(Bixtifte BifINS‘@IT-methoxycarbonylphenyl)benylamlne (25 g, O 098 mol) in CH,Cl,
1H i sQqui nol | n 2 yl met hyl henyl ) - met hanol

0cwol) ywag added S%O]eyh et mmp -8, @g?lﬂnm(gj_band (BOC),0 (32¢g,

R R e g A

The chudgSprbidyct |wls, then Qﬁlriﬁeﬁ dy( chrodbfogtaphe rusag elileroféim/methanol
FE1aHond Rytetbsepre Py BN BOGH N basaplibengylagrine (27 g 78%) as o

Ilglgia_butyl ester Step 1: 4-(am nonethyl) benzoic acid A
m xture of 4-cyano benzoic acid (500 g, 3.4 nol) and
Raney Ni ckel (100 g) in nmet hanol (5L) was hydrogenat ed

ca
Slone: BBt by et ) BrE B! ¢ e
sol vent under reducehl:bpr gstye to afford
4- (am nonet hyl ) benzoie—3 430 g, 84% as a white
solid. Step 2: Methyl-4-(3 omeN-hyl ) benzoate To a
sol ution of 4-(am nonethyl)begg®i c pecid (300 g, 1.98
mol) in methanol (5L) was added thichl oride (473 g
3.97 nol). The reaction m xture was\+ef | uxed for 6h,

followed by the renoval of the solvent under reduced
Be asysneasipn ob bAd] (# g.Hb1 Grmeb in dry THF (150 mL) was added a solution of

4-methoxy carbonyl-N-[Boc]-N-[benzyl]benzylamine (25 g, 0.070 mol) in dry THF (25

mL) with stirring at —40°C. The reaction mixture was slowly warmed up to r.t. and
stirred for 2h. Then it was quenched with 20mL of 10% aqueous NaOH solution and the
precipitate formed was filtered off. The filtrate was concentrated and the residue was
purified by column chromatography (chloroform/methanol, 9:1) to give 16g (65%) of
the title compound as a liquid.

TLC - Chloroform / methanol (9/1): R;= 0.6. "H NMR (DMSO-d6) § 7.50-7.00 (m,
9H), 5.15 (t, J = 5.65 Hz, 1H), 4.48 (d, J = 5.65 Hz, 2H), 4.40-4.15 (m, 4H), 1.40 (s,
9H).
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product. The crude was purified by acid-base work up
to afford nethyl -4- (am nonet hyl )benzoate (300 g, 92%

W@2008/0538gui d. Step 3: PCT/EP2005/056020

JV- (4- Met hoxycar bonyl benzylsy benzyl am ne A m xture of
nmet hyl - 4- (am nonet hyl ) benzoate (50 g, 0.302 nol) and
benzal dehyde (32 g, 0.302 nol) in EtOH (IL) was
refluxed for 5h. After cooling to r.t, NaBH4 (11.5 g,
hnteedisés ) 1:\Raepastionof (Pmesidinr ko1 pymidindedimetancli xt ur e

Shi 10 h. The solvent was renoved
g% ellfﬁlg ﬁlge‘g}ngﬁhgﬁsp%{dg{eand t he conpound was purified
by aci dbase work up to give Br

JV- (4- met hoxycar bonyl benzyl) | am ne (25 g,
33%.Step 4 : 4-nethoxy c nyI N
[JV-(BOC] - N-[ benzyl ] benzyl am /To a m xt ure of

Bt salFic BT Sy Ry FACR A DLEl 1 Sogh b ghve Fbr (1SL) at —

9(‘)"@’ LA 8ed BfbrHine ?ﬁl 68“4mITPb )1 1281 ((ﬁ%%p TRZYeaction mixture was

147nol). After stirring at r.t. t he sol vent
md ﬁmﬁ&edt 8N to e207€e 'lfmr gesabwye Mixurerwake agdeddpartionwise an

%@H%Bflgﬁeogwfmﬁm%p@ ?g? fa[g]]e%eaﬁ%% gH%W was then allowed to

GRFR A RIT-oveNa BIEEd of 3. [ADQG%quh&ﬁﬁNé@m(DQ K24éf MaOHSHI2L water)

as a liquid. Step 5: rert-Butyl -
selption wps ad;i@ﬁrmdﬁyc phlevas adjustpd td@rmginfaining theatempPrature at 0°C.
‘Tﬂéc' Pe%g@(')ﬁ) Pnu?rur LA{I—A éx%rag?ed%wg}p&iﬁﬁ&i %thep(ﬁﬁé(o Ellﬂ) &J%&%d m‘l%h water,

a So

Bﬁﬁeb any |dridd] Bh€ JsoNehteag yérhb&rdza!ﬂ(ﬁﬁhﬂﬁed BY fiactiondl 7distillation to
mol) in dry THF (1 5 nm) with stirring at 40C.. The
pldorde2-biomer4methylmgiding dGf ¢ Wh@%p%wlw liquid.gng

stirred for 2h. Then it was quenched with 20n of 10%
aqueous NaOH solution and the precipitate fornmed was

Btebt2e Rddombkoniddiinié adidr at e was concentrated and the

residue was purified by colum chgomatography

(chl or of or M net hanol , 9: to glv 16g (65% of the

title conpound as aI|qU| T\ Chl orof orm/
met hanol (9/1): R/ = 0.6. 1o (/ Orf6) d 7.50-7.00
(m

To a mixture of 2-bromo-4-picoline (300 g, 1.74 mol) in pyridine/water (1L each) at
95°C was added KMnQ, (200 g) dissolved in water (1L). Further, added KMnO, (2 Kg)
in portions (app. 20 mg each time) over a period of 4 days. The reaction mixture was
cooled to RT and filtered off the solid MnO,. The filtrate was evaporated completely
under reduce pressure and acidified with 6N HCl. The solid product obtained was

filtered, washed with water and dried to give 2-bromoisonicotinic acid (166 g, 47%).

Step 3: 2-Piperidin-1-ylisonicotinic acid

()

HO —

W

o]
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9H), 5.15 (t, J = 5.65 Hz, IH), 4.48 (d, J = 5.65 Hz,
2H), 4.40-4.15 (m 4H), 1.40 (s, 9H).Internedi ate 11:

wee@pasmst on of (2-Piperidin-I-yl pyridin-4-yl»epEPBN®056020

Step 1. 2-Brono-4-nethyl pysddi ne To a solution of
2-am no-4-net hyl pyridine (120 g, 1.1 nol) in 48% HBr
(1.5L) at - 200C was added brom ne (160 ni, 3.11 rml)

dropwi se. The reaction m xture was stirred for 3h

Ammpxtyrg of 2cpromoisgnicptinig igeidd(4fis 0P8 meld apd pipgridine (200 mL) was
|

AR RGPty 8.0y 0 Sl AL rnd s s

tidep wacuan pad |cnnﬂecrés161he wAs aﬂﬁteéopudowatel\laﬂe L) %n&g:xﬁﬁcted with

SHIptSderBy CE P il WARIeHHEh bies phart i solenOyes ropyed under
e R AR i T T e TR

sol vent was rem)ved and purified by fractional

stlll n.to. ord br ono- 4- met hyl pyri di ne (164
Sheb s Ship @it B TFRIRE. ot op
2- bronvi sonicotinic acid To a m re of
2- brono-4-picoline (300 g, 1. 7) in pyridinel/ water
(IL each) at 950C was added KWhn@¥d— 200 g) dissolved in
water (IL). Further, adged KMa# (2 Kg) in portions
(app. 20 ng each tine) o a pgriod of 4 days. The
reaction mxture was coq{/ed 2o /RT and filtered off the
solid MO . The filtrate was evaporated conpletely
Andiure 8 0JEpdHESS Uylfis@ﬁkﬂ)tﬁfd %ﬂil(i (3@% 0. 143 rﬁJ>\1) HQnethEﬁ@l (500 mL)

solid product obtained was lter washed th water

was copled i O gnd thep- tbxoamhb@dp é&% mli)cvascadded. 1@@ ggaction mixture
0 . P . . . )

AR 80020 o TR ol P Dl b3 S Vb e was

taken pippér iIBIDAe (GB00m).) The Drganid llayeﬁl vads WasHe@ with 0% haqueous

BRI Sot o BRteplringr ik A1 Tae 3P BOTES TN pdeigvacuum to
Wett1 $8isidim P1188nic AR teft 8 2256% fadbdildw liquid.

Step 5: (2-Piperidin-1-yl pyridin-4-yl)methanol

()
o @N

To a suspension of LAH (5.5 g, 0.145 mol) in dry THF (500 mL) at 0°C was added
methyl 2-piperidin-1-ylisonicotinate (18 g, 0.095 mol) in dry THF (100 mL) under N,
atmosphere. The reaction mixture was stirred at RT for 4 h and quenched with 10%
aqueous NaOH solution at —20°C. The solid was filtered off, washed with THF and
concentrated. The residue was dissolved in CH,Cl, (250 mL), washed with water, brine
and dried. The solvent was removed under vacuum and the crude was purified by
column chromatography over silica gel (CHCl;/MeOH, 9:1) to give (2-piperidin-1-yl
pyridin-4-y1) methanol (12 g, 65%). '"H NMR (DMSO-d6) & 7.98 (d, J = 5.2Hz, 1H),
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chl orof orm (3x250 nL), washed with brine and dri ed.
The sol vent was renoved under vacuumto give

WQ@200608388Zli n-1 -yl -isonicotinic acid (35 g, 85%CHEPA05/056020

solid. Step 4 : nethyl 2-piéperidin-I-ylisonicotinate A
m xture of 2-Piperidin-l-yl-isonicotinic acid (30 g,
0. 145 nol) in nethanol (500 m.) was cooled to QC and

then thionyl chloride nL) was added. The reacti
i’k @ridDvwas] K@M HB>: 6|(t 3G 5\2H$=h]€H)s 14 dds I vaHz I%H\)eﬁ49 -3.46

he resi due was taken up in Et OAc

F@’Oﬁq)n{?%m organi c layer was washed with 10%
aqueous NaHCO3 sol ution, water, brine and dried. The
ol vent was remved under acuumto t hyl )

L psipdlar wew the lpflowing intsrmediste 691113°lgld"e Mbea%b%ﬂ- ow
liquid. Step 5: (2-Piperidin-I-yl
pyridi n-4-yl)nmethanol To a suspension of LAH (5.5 g,
Ditérriedimtd 12:iNy(4thydrokipméthpipyridin-2ayl) @®@phwdmeadded net hyl
2-piperidin-l-ylisonicotinate (18 g, 0.095 nol) in dry
THF (100 i) under N atnosphere/ T reacti on m xture
was stirred at RT for 4 h and qlenched with 10%

aqueous NaOH solution at -200C. ,The solid was filtered
of f, washed with THF anlOcongenhrated. The resi due was
dissolved in CHdA (250 nb)5\waghted with water, brine
and dried. The sol vent was r ed under vacuum and

RO GRS B 10 TPy [P 6893485 .
BXZDI(t;JUHrSMHi )1H)pn h3® T € 4.2Hg, 219 3069-3L66NYR 4}'1)\/5@1 3, w (rd, 4H).

7.98 (d, ,IH)671(s IH), 6.51 (br d, IH),
524(tJ—52Hz 4.41 (d, J = 5.2Hz, 2H),

rdedafts n%epﬁ%“g?#ﬁ PR e s Rl vy
Btepdr mhﬁﬁand@hoﬁh-aébﬁlhmdmme/net hyl pyrl d| n-2-yl)
nor pholine 1 NVR ( DVSOw ) d804 , J = 5.1HZ, IH),

6.74 (s, |H), 6.62 (d, J = H, 5.29 (t, J =
5.7Hz, IH), 4.43 (d, J = 5. %__Hy 3.69-3.66 (m

4H), 3.41-3.38 (m 4H). o/

To a mixture of methyl-5-bromonicotinate (10 g, 0.045 mol) and morpholine (4.6 g,
0.054 mol) in dry toluene (100 mL) was added fused CsCO; (30 g, 0.09 mol) with
stirring under argon. To this mixture was added BINAP (0.45 g, 0.0005 mol), Pd,(dba);
(0.22 g, 0.00015 mol) and then the reaction mixture was refluxed at 110°C for 50 h. The
reaction mixture was cooled down to r.t. and diluted with diethyl ether (400 ml) and
filtered through celite. The filtrate was concentrated under vacuum and purified by flash
column chromatography (CHCL;/MeOH, 4:1) to give 4.2 g (41%) of methyl 5-
morpholin-4-ylnicotinate as a liquid. TLC - Chloroform / Methanol (8/2): R,=0.7.
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Internmedi ate 13: Preparation of
(5-nor phol i n-4-yl pyridin-3-yl)nethanol Step 1: Methyl

WG 20060083381 | n-4-yl ni cotinate To a m xture of PCT/EP2005/056020

nmet hyl - 5- brononi cotinate (% g, 0.045 nol) and
nor pholine (4.6 g, 0.054 nol) in dry toluene (100 ni)
was added fused CsCO3 (30 g, 0.09 nol) with stirring

under argon. To this mxture vvas added BI NAP (0. 45 g,

Btep@o = Sidptpholm4oapidin-eylpmethanoy 00015 mol ) and t hen
the reaction nixture was refluxe 6t 1100C for 50 h.
The reaction m xture was cool ed{L tor.t. and
diluted with diethyl ether (400 andfiltered

t hrough celite. The fil H)ate wa concentrat ed under
vacuum and purified by sh/coNumm chr omat ogr aphy
(CHA 3/ MeCH, 4:1) to give 4. %(41% of nethyl 5-
nor phol i n-4-yl nicotinate as a qui d. TLC - Chl orof orm

ol i gont ML 0.4 0927 LD o ITLEL0 L, v e gy S
(noitphglm@l Placotinaty (4 g, 0.0¥8 TidD) in/diy HF (@smbgl d‘ed4(ﬁ€tdmylbr stirring.

RRRBO RS YEDBTTHA, NS PTPHAGTS e bty fuehched with 6

FALXS 096 WaSeoR Nafﬁﬂ S(ﬁﬁtléﬂ"éts—me@pﬁ{eaﬁe%tﬁmfrﬁkuﬁfe va8Bflowed to stir
t hen quenched wt of 10% aqueous NaOH sol ution

att REJ@: 307 hen,rféla&rcd dmouglmalnrc@ waahedaWwitb idF and soncentzatedRTo afford

2\% g@ﬁ ; gtered rou Ilte, was hed vvith_THF
& Lk tP% G CQmEp (80% of the title

I f =
‘(FE(EP-;JQHQr&‘énﬁ/ M&Hhrﬂ) I\/R@bgl\/s b‘SSO I‘P8|NN1H7{ MMQ@%) 6817, J=

2,66z |H), 797 (3, OH), (7523 asH)H) ﬁ%(t(k 5164, 151)2441(4 I= 5.6Hz, 2H),
5.6Hz, 2 3.75-3.72 (m
HS%Z? ‘%H)ﬁ%g QIB 4PDnt er medl g?e 14. (
2- (4- et hyl pi perazin-1-yl)ethanol HO In THF (30 m)

wer e added N-(2- ¥ldroxyet hyl ) pi perazi ne (500 ng, 3.84
Intermediate 551204 methppigeszinil odleihasol 3117 ng, 38. 41
mmol ) and sodi um cyanobornghydride (1207

In THF (30 ml) were added N-(2-hydroxyethyl)piperazine (500 mg, 3.84 mmol), a
solution of formaldehyde (3117 mg, 38.41 mmol) and sodium cyanoborohydride (1207
mg, 19.20 mmol). The mixture was heated up to 50°C overnight under stirring. After
cooling some water was added and the mixture was extracted with DCM (3x). The
organic layers were dried over MgSO4 and evaporated. The residue was purified over a
silica plug with DCM/MeOH 9:1 as eluant to afford an oil (370 mg, Y = 67%). "H NMR
(DMSO-d6) 6 4.45 (t, J = 5.3Hz, 1H), 3.51-3.45 (m, 2H), 3.02-2.84 (m, 4H), 2.71-2.64
(m, 2H), 2.61 (s, 3H), 2.58-2.53 (m, 2H), 2.47-2.43 (m, 2H).
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ng, 19.20 mmol). The m xture was heated up to 50C
overni ght under stirring. After cooling sone water was

w@odwedsmer t he m xture was extracted with DCM PGREP2005€56020

organic layers were dried o¥er MgSO4 and evapor at ed.
The residue was purified over a silica plug with

DCM MeOH 9:1 as eluant to afford an oiI (370 rrg Y =
67% . 1H NVR (DvsCwt) d 4.45 (t,

Entermediatgs 1 3 rif-[Anethy lpjperpzip zlaﬁarbnqyllplzenyi}nzetMOQ m
2H), 2.61 (s, 3H), 2.581d 5 m o2H), 2.47-2.43 (m
2H) . Internedi ate 15:

{4-[ (4- et hyl pi perazin-1-yl)carb | ] phenyl } et hanol
To a solution of N-nethyl piperaXxige (3.33 m, 30.09
mol ) was added a sol ution of trinethyl aI um niumin

B Rt b BB bt 80 0 griph svascadd arpolution of
H@ﬁetﬁﬁgﬁ%lﬁuﬁpﬁl% e QfS 64 Ir{1h3'(§j 0@ E(Q:HEJI }:ﬂéexﬁﬁ&hl% sl irred 10

met hyl ester (10
mixt et eroms templemd u’ﬁ@iethls nsolutuat rmrgphed@df c&r s}ﬂuutlon of 4-

&ﬁ' m xt b\gggso\’\glgl ted ffw&? %f%ﬂ@i i8996H" and the

fnukthfeawgs VEfuxea Sihaer m&ﬂwaﬁm‘sﬁw& ifoN 3R YTRE ni¥atdeRvas 2diduted with
then wat er and brine. The organic |ayers were dried

B themsader wasagsideditIde susnensipn svps dtlterrdthigugle eclite.clherfiltrate was

gvgflﬁﬁfv%ﬁf/ﬁ%?léﬂg%S% 8;' N%llL@OE 2}5 ?ﬁe t\!vateleﬁ?d’)ﬁgl?é; g‘i{as&gﬁﬂc layers

wefe didd, ovieHMgSO4H &vﬁﬂlii‘atéd aﬁ?d-b]me(Bat74Z}°@ 1ﬁﬂe1( vacudid)to afford 307 mg
2.46-20. 30 tS‘I'T],4H), %
(Y 5 Dén)yof the alzlswomp@w@aq @ B} NM%?BM;%(MQW pyAS- T di(m, 4H),

13 3hY 45 %80, Pt 3° fon R 5 0 s lep et 3R B b, 226 s
Byylr oxyet hyl ) pyridine (0.172 g, 1.4 mmol ), cesium

carbonate (1.14 g, 3.5 nmmol) and copper iodide ( 0.133
g, 0.7 nmol) and the suspension mas shaken at 100C for

E&rlﬂﬁﬁm- 4-yl]

acetonitrile

To a solution of intermediate 1 (0.200 g, 0.7 mmol) in DMA (3 ml) were added 3-(2-
hydroxyethyl)pyridine (0.172 g, 1.4 mmol), cesium carbonate (1.14 g, 3.5 mmol) and
copper iodide ( 0.133 g, 0.7 mmol) and the suspension was shaken at 100°C for 19 days.
After cooling to r.t., the solvent was evaporated. The residue was washed several times
with water then filtered off and dried at 40°C under vacuum. The solid was taken up in
a mixture of DCM/TFA and ether was added. The precipitate formed was filtered off,
washed with ether (3X). After purification by preparative HPLC and drying under

vacuum at 40°C, 121 mg (29%) of the title compound was obtained as a yellow powder.
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with water then filtered off and dried at 40C under
vacuum The solid was taken up in a m xture of DCM TFA

wa@naheosisez was added. The precipitate formed WeSI/EP2005/056020

filtered off, washed with ether (3X). After

purification by preparative HPLC and dryi ng under

vacuum at 40C, 121 ng (29% of the title corrpound was

obt ai ned as _a_ vel |l ow powder. M (ESI): 371. M-(ESI ) : )
MESE): HabicM €BAR; #7bMsHBLC fhenditiony bowatalot Ap. %} Rt 1.89min.

b

SO T A g o155

746C(m2 12? 1 30- 72®(m,61167 6.67 (8.d, 1H), 4449(6r€sz)t 333l:9 32 (m 2H).
36- 3. . CHN anal ysis: C20H 5N5CS.

CiRb et el s OB & 21,040 20 GoaleylaRas§ 476476, H 290 %, N

d Y 0 o/5 % Ex le 9:

(P3P Gufd EA 031 NN FLo % Bcamle

[ 2- (quinolin-6-yloxy)pyrimdin-4-vn acctonitrilc The

t|tIe compound was obtalned by performngthe same .
xample 9: nzothis x1[24(gquinolix y)pyrinidindsyl]acetonitrile

2- naphthol i's used ﬁad QEN

3-(2- hydroxyethyl) Y = 16% M+(ESI): 396.0;
HPLC (Conditions & 9.4% Rt: 3.47mn. 1
NVR ( DMSO- de) d906(m 54-8.48 (m IH, 8.26
(br d, IH, 8.21 (d, J = 8.02 (d, J = 2.3Hz,
IH, 7.80 (dd, J:23Hz J—'§Hz, ) 769(dd J =
4.1Hz, J = 8.3Hz, IH), 7.52 (d, J
7.35-7.29 (m IH, 7.12-7.07 (m |
6.64 (br d, IH. Exarrple

iﬁ?‘] iﬂg’ )c,{))%?)ﬁ?rw Was‘3 ﬁ%h(zl %ﬁ{ﬁgm&}g the sgme protocol set out in the above
4 L i[ _
Edaikblea,00ereby D! pioR 6 uidg&ﬁ}(ﬁtgrgn@ oF3-{3ahy dr6 iy pkiine. Y =

é@%ug’% 6E|SB$ 35263.0 nB)Pbﬁdﬂondnmw ﬂh%lﬂ%@ﬂéﬁ(@l R Sggmiy, 'H NMR

(RSP RLabf g Y 518 i 17 SE 4Rk g, BT RE"PLSHE

gl qaNee ABHZ 11K 4080'Tid, ¥.-52.3MBD) )= 95, ma)dedw %m J=41Hz, J =
orti onwi se and the suspension was stirred at

oC
Abiay THh32 4 ds pAllze  HAR 35729 Kiowd Bt hE2-7 94 dm. dRDwe82 (br d,
fﬁg'&&@g\é@lﬁf r.t. and quenched

Example 10:1.3-benzothiazol-2-y1{2-[(5-morpholin-4-vlpvyridin-3-yl) methox

pyrimidin -4-yl}acctonitrile

To a suspension of NaH (60% in oil, 245 mg, 6.14 mmol) in dry ACN (3ml) was added
a solution of (3-morpholin-4-ylphenyl)methanol (596 mg, 3.07 mmol) in dry ACN (3
ml). The resulting suspension was stirred 1h at r.t. under inert atmosphere. Intermediate
1 (440 mg, 1.53 mmol) was added portionwise and the suspension was stirred at 80°C
under inert atmosphere. After 4 hours the reaction was cooled down to r.t. and quenched

by addition of water. The solvents were evaporated and the residue was taken up in
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by addition of water. The solvents were evaporated and
the residue was taken up inwater. 2 nL of EtOAc and

weymbokssane were added to trap the residual oPET/EPNG/056020

NaH and the sol ution was stdred at 4C for a day. The
precipitate formed was filtered off and washed wth
wat er until neutral pH then with cycl ohexane,

af fordi ng 542 of crude base. The crude base wa

wateer? - pﬂE@mare@CYﬁlg cXARE WO 3ddedfo frap ﬁlaﬂw@S@HPIf @hfrem NaH
B Ao Ryl S0 B0, ML B 0 i Ko e
Rashedowigh tvatetl uGPnengral YHetheh withTyfohetankhafférdinges42 mg of crude
onpound as a yel |l ow powder.Y = 43% M (ES): 443.0;
ES): 445.2; HPLC (Conditions b, max plot) 98.8%;

i 8- 32 .
T g v gt Pt g oy v
deéa Thh salt predipidted aﬂd—i)vas filteréd 3ﬂ’4ﬁe1( WasHe&I)wlth7etBél' -and.d2iéd under
I—g ﬁj 2'}0 76-3.73 (s
qup}lungatéﬁp g tgﬁf?qﬁi 64121) £Y s P g/q)l)o t@gﬁlﬁp@n&)?un as a yellow
ht@%&qnwhb%@mkﬁéy VA4, (M’%(ﬁd 44@9“%@?&6@1&0& ¥! knax plot)
yl'1 benzyl} "oxy)pyri'mdin-4-vn acctonitri
98.8Ve; Rt)mi@umd MNMRt(@MS@ -day St -8 AR (g 2HN.e8.326kr d, 1H), 8.00
E@% set out jn. the abqove Exa 10, whereb

| e
150 ﬁy)ﬁw par%mrm) It hol 1 SenbDy Hek/mafd (m; 4HD), 7.32-
t
529 o ERL.3080 Br  FPO03 7003 YL BOEIEL IR 9300437 (), 2.33
G, 6Hhx plot) 96.7% Rt 2.49 nmin. 1 NVR (DVSO-de) d
7.94 (d, J = 7.9Hz, IH), 7.88 (br s, IH), 7.74 (br d,
IH), 7.54-7.52 (m 2H), 7.46-7.35 (m 3H), 7.28-7.23

ERmpld 11:9.3C Een{i&hlﬂzoll =

: nple
EWHHQMZ {[ 4- (3, 4- di hvdr oi soqui noI|n 2(
| H -yl ncthyl) be koxy Ryrimdin-4-vDacetonitrile

The title conpo tai ned by perfm,m ng the sane
protocol set ou \A?E\E%Qve N—

Yo "/

The title compound was obtained by performing the same protocol set out in the above
Example 10, whereby {3-[(4-methylpiperazin-1-yl)methyl]phenyl}methanol is used
instead of (3-morpholin-4-ylphenyl)methanol. Y = 43%; M'(ESI): 469.0; M'(ESI):
471.2; HPLC (Conditions b, max plot) 96.7%; Rt 2.49 min."H NMR (DMSO-ds) & 7.94
(d, J=7.9Hz, 1H), 7.88 (br s, 1H), 7.74 (br d, 1H), 7.54-7.52 (m, 2H), 7.46-7.35 (m,
3H), 7.28-7.23 (m, 1H), 6.71 (br d, 1H), 5.68 (s, 2H), 3.72 (br s, 2H), 3.50-3.40 (m, 8H),
2.75 (s, 3H).
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Exanpl e 10, whereby

[4- (3, 4-di hydroi soqui nolin-2(1 H)-yhnet hyl ) phenyl ] net ha
wmodociosssesed i nstead of PCT/EP2005/056020
(3-nor phol i n-4-yl phenyl ) methanol . Y = 30% M (ESI):

503.0 ; HPLC (Conditions b, max plot) 100%; Rt

3.11mn. 1 NWVR (DVvsQd 6) d 710. 13 (very br s, IH),
7951792(3 _7174772

-‘ I I.Lm %tktn O-S 7,07 (m IH) 6. 72(br

2H), 4.40-4.24 (m 2H),
\ 42-8.24 (m | H), 3.12-2.99 (m

3.70-3.58 (m | Hx A

2H). CHN anal y 5N50S. 2 C2HF3R- | H20

Cal cul ated: C 5877 ¥ 90 % N 9.34 % Found: C
54.36 % H 4.01 % N 8.3

&'o_ 13:
|, 3-benzot hi azol - 2-vi r 2- xyl o rim di n- 4-vnacet on

itrile The title conpound was obtai neg" erform ng
the sane protocol set out in the abov | e 10,
wher eby hexan 1-ol is used instead of

%b mor phol i n- 4-yl phenyl )methanol . Y = 11% M (ESI):
Otie compegld wagaigained p@fqm@mg ithd same protogelksep but in the above

ﬁS 10% ]égt‘(g?r@%y [{ﬂ '(1% 4 %61§0%§n()( 1# 2(2}4} Zym?qugl?p}leggl]mhanol is

héd}l,m&eaai’ofblﬁorﬁmlld-ﬂ)zylp}ﬁnﬁﬁnéth IH), 4.60 (br t,
2H) 1.,1.80-1 (() I—?: 120(m6H) 083(b .
§|Qf/ BM®gDe 503.0 ; HPLC (Conditions b, max plot) 100% ; Rt 3.11min. 'H

AR Sl UL TSN G R g 7

mas =O’b9Hk nmn) bmqarfﬂnmmgzma $531(1H0Qﬁ9ﬂH901 28eR2q, 4H), 7.10-
above
ﬁ@l |(m, AR 682 ﬁlgn d p%n?ﬂﬁr{ét%éhé}l% (3 %Hbdl 40424 4o, 8H) 3.70-3.58

ks 150 PSR "ol RSN PRI TAE, 2 O g Sylicos. 2

@m%leﬂ Cacdated) @.54U7NWRIGENBR; Nf R34 %,Qoﬁﬁd (@54 36 %, H 4.01
){#\T 93791(m 2H), 7.74-7.65 (m 3H), 7.59-7.49
&P %.7.45-7.40 (m IH), 7.29-7.24 (m |H), 6.74
(br d, IH, 5.72 (s, 2H), 4.05-3.75 (m 2H), 3.65-3.50
(m 2H), 3.30-3.02
Example 13: 1,3-benzothiazol-2-y1]2-(hexyloxy)pyrimidin-4-yl]acetonitrile

T

The title compound was obtained by performing the same protocol set out in the above

Example 10, whereby hexan-1-ol is used instead of (3-morpholin-4-ylphenyl)methanol.
Y = 11%; M (ESI): 350.6; M'(ESI): 353.2; HPLC (Conditions a, max plot) 98.1% ; Rt
6.60min."H NMR (DMSO-ds) & 12.56 (br s, 1H), 7.85 (br d, 1H), 7.72-7.69 (m, 2H),
7.38-7.33 (m, 1H), 7.23-7.18 (m, 1H), 6.56 (br d, 1H), 4.60 (br t, 2H), 1.1.80-1.76 (m,
2H), 1.50-1.20 (m, 6H), 0.83 (br t, 3H).
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(m 4H). CHN anal ysis: C25H23N5Q2S. 2 C2HF32-1 H20
Cal culated: C 49.50 % H 3.87 % N 9.95 % Found: C

wd 200805382 H 3.87 % N 9.96 % Exanple 15: PCT/EP2005/056020

|, 3-benzot hi azol -2-yl (2-(r37 (1 Him dazol -1 -yl nmet hyl)
benzyl | oxy} Pyrim din-4-vDacetonitrile The title

conpound was obtained by perform ng the sanme protocol
set out in the above lExa pl e 10, V\,hereby

ki Linito hol i n- 4-yl phenyl)rret hanol Y = 41%
S) 439 0; HPLC (Conditions b, max

plot) 100%: Rt Nn. GN NVR (DI\/ISOde) d 9. 26 (s,
IH), 7.93- 7.84 778(t J = 7.76
| 7367

(d, J = 7.9Hz, 15 ,761758
(m 2H), 1.52-1A (m
7.28-7.23 (m 1H), 6. 72 (br"d 67 (s 2H) 5.47

(s, 2H).Exanple 16:
Th3title nampburaizehs Gbtyin¢d by pBefomiipg thedsamd prytocel stwy bt in the above

Esriman. Wherebh dispumnalin-paimorimtsny oedanel s potciogesd of (-

fRtpHAUh-4-Pip B&Erlﬁ&%(ﬁoﬁx?m| #2940, MBS ERY6.0; M+(ESI) 458; HPLC
(3- plperldln I”-'yl met hyl - phenyl)nethanol s us

(Grsiditiuhs bf n(as-plmmrqm% mt. 2:351 ine F INMRBt (RMSO- d6Y8-_9 50 s, 1H),

BB o, 7l hS k) THIoNAD (mhgth 15040 (3 (B 201
Gmclith 675 Gao/ LT TP QR JOTATS (298K 50 gm 21D, 330302
(1)) 4H)6 CFBN @halysis: Q2653 N5078 2(GHE260). 1 HI0 XRlqudated 1) 49.50 %, H 3.87

Wb Aty fogh 1 o O

, 3-bcnzot hi azol -2-yl[2-({4-[ (2, 6-di nct hyl nor phol i n- 4-
benzyI oxy)pyrlntdln 4 yIIaoetPnltrlle The

xample-1511al ! ; i )
ratoeol , s A the above Exan'pl e 10, whereby
qu‘ilgﬁr#ﬁéﬁg@%r phol i n-4-yl met hyl ) - phenyl ) et hanol
is used ©:N\ CN
S>_2:N N/\j
= ::5 =
=N

The title compound was obtained by performing the same protocol set out in the above

Example 10, whereby (3-imidazolyl-1-ylmethyl-phenyl)methanol is used instead of (3-
morpholin-4-ylphenyl)methanol. Y = 41%; M'(ES): 437.2; M'(ES): 439.0; HPLC
(Conditions b, max plot) 100% ; Rt 2.41min. "H NMR (DMSO-ds) & 9.26 (s, 1H), 7.93-
7.84 (m, 2H), 7.78 (t, J = 1.5Hz, 1H), 7.76 (d, J = 7.9Hz, 1H), 7.67 (t, ] = 1.5Hz, 1H),
7.61-7.58 (m, 2H), 7.52-7.47 (m, 1H), 7.44-7.39 (m, 2H), 7.28-7.23 (m, 1H), 6.72 (br d,
1H), 5.67 (s, 2H), 5.47 (s, 2H).



i nstead of (3-nof holin-4-ylphenyl)nethanol. Y = 15%
M-(ES): 486.2; HPLC (Conditions b, max plot): 99 %

WO 2006853882 min. 1H NVR (DVSO-76) d 10.29 (very BECT/EP2005/056020
IH), 7.92-7.90 (m 2H), 7.88 (d, J = 7.9 Hz, IH), 7.66
(d, J =7.9 H, 2H), 7.56 (d, J =7.9 Hz, 2H),
7.44-7.39 (m IH) 7.28-7.23 (m IH), 6.72 (br d, IH),

3.78-3.73 (m l%

Namy ipgol iperidin<l -y ;
M@ﬂf}ﬂmﬂgm' CHN anal ysi s: C27H27N5028 2
—t ulated: C50.64 % H4.30 % N 9.52
% Found: C 50.9 M 4.60 % N 9.68 % Exanpl e 18:
|, 3- bcnzot hi azol @i YyKi denc{2-[ (4-{[ bTs{ 2- ntt hoxyct
I

hv pami nol met hyl MengvDo N\yri rri di p=AL yl
acctonitrilc The title canpat Qbt aimed by
performng the same protocolN se i n the above

Exanpl e 10, whereby
THe (if1lbcompuritel Apsbaigbd B& beﬂBﬂnﬁiﬁg ieedaid profolaenget piEinihe above

nol is used instead of

Raample 410y vheeshy @r@pm«wl ylmeﬂlmenvll)e@ﬁ)anos gyused ipgiead of (3-

%ngﬁg%hh %?rf)}d@yl)gge?ﬁz%' NARE E§5¢’7 %&E%)Z ?5]4”3, ”y*éEﬂzM%% 5; HPLC

(EDnditlorS B, iz plot) |9+H)3%?Rn §0dminl " NMR (BMSd)k%) 5 0.5%(br s, 1H),
%d, J =8.3 Hz, 2H), 7.60 %d J = 8.3 Hz, 2H),
92491 Go, JHR), 7174y 7.64 (pg3H), FH& AH0 () 2Hp 748-7.4P (e, 1H)y)7.28-7.23

e P 005805 2 S0 83 gty 20, 27280 o
CHNHA3GR1.4C¢nc SHREAD-1.06 6f, B9).% H 4.27 % N 9.57 %
Found: C 50.98 % H 4.48 % N 9.83 % Exanple 19:

|, 3- benzot hi azol - 2(3H) ylidene[2-((4-r(4-tert-
b

ll}lﬁgl%%ﬁ\ﬂrﬁégpl@_-@-yﬁiﬂ@tﬁﬂ]

e ' rinndinsd+yt]apetonidcild set out in the above
Exanpl e 10, whereby

(4- (4-tert-butoxy-pi peridi Pt;J.oyI

| is used instea N(3-
hol i n- 4-yl pheny Y = 66 ( :
M+( ES): 528. 2; éCOﬂdNtl ons b, rraxégl

yl) - phenyl ) net hano

526. 3;
99. 2% ;
Rt 2.93min. 1 NVR (DMSO-de) d 9.38-9.2

The title compound was obtained by performing the same protocol set out in the above
Example 10, whereby (4-(2,6-dimethyl-morpholin-4-ylmethyl)-phenyl)methanol is used
instead of (3-morpholin-4-ylphenyl)methanol. Y = 15%; M'(ES): 486.2; HPLC
(Conditions b, max plot): 99 %, rt. 2.48 min. '"H NMR (DMSO-d6) & 10.29 (very br s,
1H), 7.92-7.90 (m, 2H), 7.73 (d, J = 7.9 Hz, 1H), 7.66 (d, J = 7.9 Hz, 2H), 7.56 (d, ] =
7.9 Hz, 2H), 7.44-7.39 (m, 1H), 7.28-7.23 (m, 1H), 6.72 (br d, 1H), 5.73 (s, 2H), 4.33
(s, 2H), 3.78-3.73 (m, 2H), 3.23 (d, J = 11.7 Hz, 2H), 2.66 (t, J = 11.7 Hz, 2H), 1.07 (s,
3H), 1.04 (s, 3H). CHN analysis: Cy7H27Ns0,S. 2 C,HF;0,.1.2H,0 Calculated: C
50.64 %, H 4.30 %, N 9.52 %; Found: C 50.98 %, H 4.80 %, N 9.68 %.
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(m IH, 7.93-7.91 (m 2H), 7.73 (d, J = 7.9Hz, |H),
7.67-7.63 (m 2H), 7.58 (d, J = 8.3Hz, IH), 7.53 (d, J

We2@685m82 | H), 7.44-7.39 (m IH), 7.28-7.23 ( npC1/EP2005/056020

6.73 (br d, IH, 5.73 (s, #8¥), 4.35-4.28 (m 2H),
3.95-3.85 (m IH, 3.32-2.97 (m 4H), 1.88-1.42 (m
4H), 1.12 (d, J = 7.6Hz, 9H). CHN anal ysi s:
C30H33N52S. 2 C2HF3Q2. 0. 6H20 Cal cul ated: C 53.27 % H
ympile 183 1c3-benznthip Y§3HY=vH 2 Lbis(2Zymethox Aami

f{!;e@g* cy|pyrimidin-4-yl}acetonitrile .
o= DT =2- = = zyl am no) nctt hyl |
benzyl } oxy) pyrimdin-4-y, N\acct onitrilc The title

yerA ot \he same protocol
set out in the apoweg R 10 W

benzyl - ( 4- hydrox pilhye - zyl ) -car bam
tert-butyl ester I's uSed inst ead of o
(3-nor phol i n- 4-yl phenyl ) met hanol . The®Boc geprot ection
step was performed using the protocol described bel ow.
The title eompound wes ebiained gﬂ petoreing thessgmeprotogalde) opinin the above

8 i, RE t d\b .
P AT ol B BR8P g pmernanc i
tied meletd ioB(3uaGphblin-4-§tbHehyhethaiiol. YWat 2%; WAYESydsEL.2; HPLC
to the reaction mxture and the_ organi ¢ phase wa

(clicpe h, mRNPIgNE9 &5 Iminect N (VARG donss Opifa s, TH),
bR b ey U, 1o G TP GBI S IS O PR - 83 e

PHY, TOM(E M=+ Bi3eHz! TH)) T4-7a9 18 1191 7.0847.23Tlhe, 118 6ch2e(br d, 1H),
obt ai ned was purified by preparative HPLC. The pure )
PTACET GHY. 9 clsgaFihes 63 bl (my BB P 3ce2la(mor GFAGCHN analysis:
. 1 . 0 l) 0/ . .
CIERA ALUGHIELE CALBGSDONE RS A Y 00 7 s Found:
S@OR &, tH 048 %, NOB8 %l ot) 97.5% Rt 2.75 min. 1 NWR

(DMSCd 6) d 9.22 (br s, IH), 7.94 (d, J = 7.5Hz, | H),
7.73 (br d, IH), 7.63 (br d, 2H), 7.54 (d, J = 8.3Hz,

cth noylbi rididin {4y @tdnitrilhon-4-yi pyri di n-4-yi)
met hoxyi pyrimdin-4-vUacchonitrilc

50O,
o, O

o)

_ﬁ

The title compound was obtained by performing the same protocol set out in the above

Example 10, whereby (4-(4-tert-butoxy-piperidin- 1-ylmethyl)-phenyl)methanol is used
instead of (3-morpholin-4-ylphenyl)methanol.Y = 66%; M'(ES): 526.3; M'(ES): 528.2;
HPLC (Conditions b, max plot) 99.2% ; Rt 2.93min. "H NMR (DMSO-dg) & 9.38-9.29
(m, 1H), 7.93-7.91 (m, 2H), 7.73 (d, J = 7.9Hz, 1H), 7.67-7.63 (m, 2H), 7.58 (d, J =
8.3Hz, 1H), 7.53 (d, J = 8.3Hz, 1H), 7.44-7.39 (m, 1H), 7.28-7.23 (m, 1H), 6.73 (br d,
1H), 5.73 (s, 2H), 4.35-4.28 (m, 2H), 3.95-3.85 (m, 1H), 3.32-2.97 (m, 4H), 1.88-1.42
(m, 4H), 1.12 (d, J = 7.6Hz, 9H). CHN analysis: C3oH33N50,S. 2 C;HF;0,.0.6H,O
Calculated: C 53.27 %, H 4.76 %, N 9.14 %; Found: C 53.27 %, H 4.96 %, N 9.23 %.
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The title conpound was obtai ned by perform ng the sane
protocol set out in the above Exanple 10, whereby
woOR{od/ok3g8r oxymet hyl pyri di n-2-yl) norpholine i SPCEER2005/056020
i nstead of (3-nof holin-4-ybphenyl)nethanol. Y = 16%
M (ES): 443.0; M+(ES): 445.0; HPLC(Conditions b, nmax
plot) 94.4% Rt 2.23 min.1H NVMR (DMSO (1 6) d 8.10 (d,

6. 4HzJIH) 7.99- 72962 m 2H) 7.73 (d

@@@MMWﬁQMNQWMm

|, 3- benzot hi azgbR- (2-QN( 2-pi peridin-1-ylpyridin-4-yl
) ntt hoxyl pyr| nY4={Uacctonitrilc The title
conpound was obt#i ne%l b rforrri ng the sane protocol

set out in the above Ex¥nple r eby
(2-piperidin-I-yl pyrldln"4 yI anol is used
i nstead of (3- norpholin-4-yl phenyl) nelha oI Y = 39%

M(ES): 441.1; M+(ES): 443.6.2; HPLC (Co ions b,
max pl ot) 100% Rt 2.60 m'n.lH NVR ( DVSQ d

8.05-8.01 (m 2H) 7.98 (d, J =7.9Hz, IH, 773(d J

The tlge{gompegnd Waﬁqbt{uged bmerfmgg ‘yhmsgm(emrotqepl sey ogtjin the above

éxm?l%]&b“ﬂo 12ebgr %%41%4- ﬂf(?x _eglyl-?)gl’léy%a’rb %D&cids geitq)butyl ester

{snuse@ hhstedﬂxé\ﬁ(ﬂ-ﬁloﬁﬁlolmA ylphenyl)methanol. The Boc deprotection step was
|, 3-bcnzot hi azol [ 2- (2- mor phol i n-4-yl ct hoxy) pyri ni

petformeq using dhe Efﬁtqcpf/‘lk‘écth‘éi kelaW.e conpound was obt ai ned

B L RPLTGE, S0k eS8 FRe @ofl D10 3o o, O (R AR Ender iner

m&mﬁphems twes chddéd CbBrdmirﬁ]mOhdm dldhyléthélatey(O)mhﬂ,anél mm$l)=and the
et S s o ) T n o R
t;l'f&se vs7as Qﬁscﬁﬁfed dThe! 'ﬁpemp?tal%efoﬁﬂed 111 tﬁe Zlqgé%s ghEDe' wils ﬁl@ered off and
takdipn u16 nVMeQH Tdhp 1ms|d)qb165ma1‘£nal \8& I@moved-by ﬁllraﬂ;15n 3nd ﬂle(ﬁnltrate was

Fg_%e %aﬁ (glnml oc?r%?s%% Ex '?lg%ﬁeétfée obtained was purified by preparative

HPLCA THE PefchiyddpioRs wR7 U%h‘t}?eré’d and lyophlhsed affording 0.055g (11%) of the
met hoxyl pyr| m di n-4-vUacetonitril

title compound as a yellow powder.Y = 11%; M (ES): 476.2; M'(ES): 478.2; HPLC
(Conditions b, max plot) 97.5%; Rt 2.75 min. "H NMR (DMSO-ds) & 9.22 (br s, 1H),
7.94 (d, J = 7.5Hz, 1H), 7.73 (br d, 1H), 7.63 (br d, 2H), 7.54 (d, J = 8.3Hz, 2H), 7.46-

7.39 (m, 7H), 7.28-7.23 (m, 1H), 6.72 (br d, 1H), 5.73 (s, 2H), 4.20-4.16 (m, 4H).

Example 21: 1,3-benzothiazol-2-y1{2-[(2-morpholin-4-ylpyridin-4-yl) methox

pyrimidin-4-yl}acetonitrile
N CN
CLs ()
S N N
/ Yo =
—N \ N

The title compound was obtained by performing the same protocol set out in the above

Example 10, whereby N-(4-hydroxymethylpyridin-2-yl) morpholine is used instead of
(3-morpholin-4-ylphenyl)methanol. Y = 16%; M'(ES): 443.0; M'(ES): 445.0; HPLC
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The title conpound was obtai ned by perform ng the sane
protocol set out in the above Exanple 10, whereby

wo 26beas3set hyl - 2- (hydr oxynet hyl ) pi perazi ne i s UBEDEP2005/056020

i nstead of (3- norpholin-47yl phenyl)nmethanol .Y = 36%;
M-(ES): 394.8 ; HPLC (Conditions b, max plot): 97.6%

rt. 167m‘n 1Nl\/R(Dl\/ISOrf6)d800(br d,IH) 7.90

d, }_24 7.72 (d, J = 7.9Hz, 7.47-7.42
é@ﬁndltpgns b7mazpk>t2 #¥; Re i3 Imnfb”@MRGDMSQ;ds)E) 8U) @, F& 6.4Hz,

g@f@-ggg (02 ﬁ; P B, JZ—HiTBH(%,m A ﬁ%&g}{m' g, 32727 (@, 1),

2.082bd & 118HD.78 Bxalynts, 295 (s, 2H), 3.73-3.65 (m, 8H
13- ggnzotPﬁl azoI@i‘Z yl ?242 2d| m)at hyl amng) et h)oxyl pyri m di

n- 4- yI} acetonitrile The title conpound was obtai ned
2 3C.0O J

hih2evis B¥Roxy]

A 'S UsSKE
pmhﬂmh 4}&l}§8et¢mmlgolln 4- yI phenyl) met hanol. Y = 66%
; MH(ES): 339.; HPLC (Conditions b, max plot): 100%
rt. 1.80 min. 1 N c|N6)d984 b\'s, IH, 8.00
(br d, IH, 7.89 HZ, 2/d, J =
7.9Hz, |H), 7.47-7.42 (m H)\>_§ 7(m IH, 6.79
(br d, IH, 4.96-4.86 (m \ﬂ<3<ﬁ0(m 2H), 2.91
(s 3H). Exanpl e 26:

3- benzot hi azol - 2( 3H) - Y)l i dene[ 2- (4 r (4- met hyl pi peraz
;['he itlg p9mpg¢ngw§q pbtained by performing he same protocol set out in the above

gg%é% vvas ygnzazd%g%fl(gxlléﬁ &ﬁnﬁ n -emis%g?rfe oo dpgipad of G-

metpholih-d-yiphére/ ] jatoheno EX arpBe%1 O (B r iyl M+(ES) 443.6.2; HPLC
kT R e S SIBPAATLAEES g.0
Z.gggw %/“7(95@2%}1%8?7%1 Fﬂ——?gggggq @”@ gﬂé%ﬁh@(ﬁl 1H), 7.34-

VH}) (m?lH?p 1.64 (8.4, I1H), 6.33 %5r-d.18B, §.961(3y, 281), 317243E62 (1114'1-5 2.37 (s,
g 7.67 (d, J = 8.3Hz, 2H), 7.52 (d
Hbﬁzmkﬁr}(m?@b 7.39 (m IH), 7.28-7.23 (m IH) 6.73

(br d, IH, 5.74 (s, 2H), 4.50-3.00 (m 8H), 2.81 (s,

3H).

Example 23: 1,3-benzothiazol-2-y1]2-(2-morpholin-4-ylethox rimidin-4-y1

acetonitrile

The title compound was obtained by performing the same protocol set out in the above
Example 10, whereby 4-(2-hydroxyethyl) morpholine is used instead of (3-morpholin-
4-ylphenyl)methanol. Y = 72%; M(ES): 380.2; HPLC (Conditions b, max plot): 100 %,
rt. 1.86 min. "H NMR (DMSO-d6) & 10.28 (very br s, 1H), 7.99 (br d, 1H), 7.88 (d, J =
7.9Hz, 1H), 7.72 (d, J = 7.9Hz, 1H), 7.47-7.42 (m, 1H), 7.32-7.27 (m, 1H), 6.78 (br d,
1H), 5.01-4.88 (m, 2H), 4.15-3.10 (m, 8H), 3.76-3.65 (m, 2H).
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Exanpl e 27:

134) enzot hi azol - 2-yl (243- (di nmet hyl am no) pr opoxyl pyri m
wa@l2ov6As53883 acctonitrilc The title conpound wasPODEPRZ0®056020
by perform ng the sane protidcol set out in the above
Exanpl e 10, whereby 3-di net hyl am no-1-propanol is used

i nstead of (3-norpholin-4-yl phenyl) net hanol Y = 65%

I\/Hr( ES} 353 2; HPLC Condltl_ons b, mex pI ot

i . , 746741(m I H),
ey "’E@%M—[lgr d, 473462(m 2H)
3.30-3.20 (m 2H), 283282/ 2.28-2.18 (m
2H). CHN anal ysis: Cl184i @ | H2O
Cal cul ated: C 44, 08 ¢ %f’:%(% 68 % Found: C

43.71 % H 4. 01 % . %.‘.NExar‘r'pI e \28:

She 505 PoppPRETH alv%ibx PeA{prPE QB R ogloieh Subia the above
%@tl@' %gregialgﬁfﬂ‘rﬁgﬂgyl @\A;]hé/ﬁﬁ) yPbeRERle iS Yseditstead of (3-

I'n the above
motpl}dmt%ylbheqyé)tmhamol Yy pétay ES)s3% & d HPh£ @ohdafons b, max

69: 5768 a7 s P VAR, B idioia e O e 205, 7 = 7.9%1Z
ZE d. ' = A1R8

By 52 488 P Wi g RO, D1 27t o0 o o, 1,

2.834.70 @6, ), 3:362}3 58 (m;LIng&S-&IS( 314&05(1:0’4}8&; @5T3e(i72(g)2|4-§{), 2.90-2.70

f’ 5%%%%36 R%Ha) 2%2@ 9?](%2 (2- r2m(d| met hyl a&pno) et hoxyl e

t hoxy} Pyrim din-4-vDacetonitrile The title conmpound
was obt ai ned by perform ng the sane protocol set out
. ] D0l 7 YaE pyrimidin-4-yl}
2- 2 d nmet hyI am no) et hoxy] et hanol is used instead of
hol i n- 4-yl phenyl )met hanol . Y = 56% M-(ES):
384.2; HPLC (Condi t@:h mex plot): 99 % rt. 1.77

mn. 1 NVR (DMSOrf (br s, IH, 7.99-7.97 (m
IH),

S

The title compound was obtained by performing the same protocol set out in the above
Example 10, whereby 2-dimethylaminoethanol is used instead of (3-morpholin-4-
ylphenyl) methanol. Y = 66% ; M'(ES): 339.; HPLC (Conditions b, max plot): 100%,
rt. 1.80 min. "H NMR (DMSO-d6) & 9.84 (br s, 1H), 8.00 (br d, 1H), 7.89 (d, J = 7.9HZ,
1H), 7.72 (d, J = 7.9Hz, 1H), 7.47-7.42 (m, 1H), 7.32-7.27 (m, 1H), 6.79 (br d, 1H),
4.96-4.86 (m, 2H), 3.70-3.60 (m, 2H), 2.91 (s, 3H).

Example 26: 1.3-benzothiazol-2(3H)-vlidene[2-({4-[(4-methvlpiperazin-1-vyl

carbonyl] benzyllox rimidin-4-yl]acetonitrile
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7.95-7.93 (m IH), 7.77 (d, J = 7.9Hz, IH), 7.50-7.45
(m IH), 7.36-7.30 (m IH), 6.78 (br d, IH, 4.86-4.77

W@ 2006a58882 3. 98-3.91 (m 2H), 3.84-3.81 (m 2H)PCT/EP2005/056020

3.33-3.28 (m 2H), 2.81-2.80 (m 6H), 2.38 (s, 6H).

Exanpl e 30: Preparation of Benzot hi azol e nmacr ogol

gI yceride formulations (2) and (6) by spray chilling

. Gener al preparatl on_procedure A suitable anpount of

@«r title pempﬂmtsbme tpinedrpyRerfoining dhq same pratocabset guieia the above

E%‘Sr{ﬁ Chi a?‘g{e%%}’(gngg glﬁ]ﬁh)igﬂpef%zﬁluwgpérﬁ @ﬁfﬂ If}grrl]egha}nol is used

inistead nof €8-rinypholin-4-glphenyl)mettiandl4 086 w/ #4%a Mt(lESt) eel8615 HPLC

the total conposition for fornulation &D}\/&nd Bg%vv/w
eanditions &y ms RIp: t%t/arrtc?o%lpagrlt.%hl% Pnglox0i%8s (br s, 1H),

Th
(93 985t 4 10TEEL PR 1RO 67l TPEaIBD, 7.5
(d;rreg&nH,LQsH);l |7$45e’r' 39 (mn, V) 78 aaa ¢, 1HANe6.73 (br d, 1H), 5.74 (s, 2H),
th -1 oadedGel uci then stirred for 5
AL g2 8T Ronbient zer (1 KA, odel Tob. bas| ¢

Turrax(r)) at maxi mum speed (24000 rpn) before being
transferred to the reactor (R2) The
0 = lim athe :

é%Rﬁ%‘)’ .yrr.der stirring at a tenperature of about "80C. The
HHEYEUre was controlled by a Digiterm2 000 heater

and nonitored with -r m)nat er. The

benzot hi azol e- | oade was transferred fromthe
reactor (R2) to the 00 $ng rrber SD81 by
pressurizing the vessel, pr fe y at 100 nbar or
nmore through the feeding pip (A) at sare nmai nt ai ned
at a tenperature sufficient to avoi d cool i ng of

t he suspension inside the pipes. Aternatively, a

PRE LA 8bhbSuRWEs SRBinbEb %@ft‘oﬁﬂlng HRNSHRY prbfiRol set out in the above
suspension fromthe reac or to the cooli ng chanbe

_BmmMe IPhwhereby 3tdinethplapinaddeopaBel issisedingtzed Dﬁ@ﬁmorpholm-4 yl
RSPl 3 LR IR 88 SIS ISR pio: 10,
t’nefrﬁﬁldbll MNMIE(DRRD-a8)y 8846 (br s, 1H), 7.94-7.82 (m, 2H), 7.74 (br d, 1H),
7.46-7.41 (m, 1H), 7.31-7.26 (m, 1H), 6.70 (br d, 1H), 4.73-4.62 (m, 2H), 3.30-3.20 (m,
2H), 2.83-2.82 (m, 6H), 2.28-2.18 (m, 2H).

CHN analysis: CigH19NsOS. 2 C;HF30,.1H,O Calculated: C 44.08 %, H 3.87 %, N
11.68 %; Found: C 43.71 %, H 4.01 %, N 11.67 %.

Example 28: 1.3-benzothiazol-2-y1{2-[2-(4-methvlpiperazin-1-yl) ethox rimidin-

4-yl}acetonitrile
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An el ectric resistance is used in order to ensure the
adequate tenperature of the atom zing nitrogen as a

w@e@bcesiserl alternative to the passage of the gBSI/EP2005/056020

through a coil place in a viarned bath to be heated.

Cold nitrogen gas (nitrogen for congealing) obtained

by m xing nitrogen evaporated froma liquid nitrogen

source (B) with nitrogen gas at roomtenperature (Q

The title sprmpounsk Was pletained by Rerfeming dre wnprotpcokset out in the above

atyr +206, epah a ;
FmEe s, SAGE D BRG] oo ol or
miotphotjat-gipheyl midtlemolis = 1%f WI(FS): agem?l; tM (ESki 30%4; HPLC
heat exchange with the exterior apd help to maintai

(Gencisions tho iires BlOD TS0 HRS | Fing 1 NIR] @IMSO-de) 57.54-7.88 (m,

res c [ amer
SRS TedTO e B GRETRET SRR G A, 21 Cor o 1,
#83 1bret, PH),[3. 58-2.048 lfiny 8HE 120D2ah 68 émSHID).t 0 avoi d any
bl ockage. The di stance between reactor and nozzle
should be mninmal to reduce pressure drop in the feed

Eingﬁglé-%: G64-p BAfhia Rl R0 13- 582 -{dith i 1amfib) éhd x Vfith

1Oor SuUspenst on wit

pm‘tnidisl-%-ugmv litnilef or t he preparation of fornulation
(2).The so-obtai ned parNti clgs or pellets are collected
in F and then in I ey, separation fromthe gas fl ow

in cyclone G 2. Bcgzeighi axal,c 1,3 benzot hi azol - 2-yl -
[2-(4-nof holin-4-ylmethyl#b ¥l oxy) - pyrimdin-4-yl]
- acetonitrile, (Conpound S nt hesi zed as
described in Exanple 1 of WO 03/047 . garrpound Ais
used as a nesylate salt form having a wekecul ar wei ght
of 649.75 Da, with a salt/base ratio of 1Y42 (the

igé] %@% L:?aﬁ})g\{%dgv%s ggtai%(e)(irg)g %Q&or’%nigg e sfa;neeeprg%%gl sie?;' out in the above
Example 10, whereby 2-[2-(dimethylamino)ethoxy]ethanol is used instead of (3-
morpholin-4-ylphenyl)methanol. Y = 56%; M'(ES): 384.2; HPLC (Conditions b, max
plot): 99 %, rt. 1.77 min. "H NMR (DMSO-d6) & 9.38 (br s, 1H), 7.99-7.97 (m, 1H),
7.95-7.93 (m, 1H), 7.77 (d, J = 7.9Hz, 1H), 7.50-7.45 (m, 1H), 7.36-7.30 (m, 1H), 6.78
(br d, 1H), 4.86-4.77 (m, 2H), 3.98-3.91 (m, 2H), 3.84-3.81 (m, 2H), 3.33-3.28 (m, 2H),
2.81-2.80 (m, 6H), 2.38 (s, 6H).

Example 30: Preparation of Benzothiazole macrogol glyceride formulations (2

and (6) by spray chilling

1. General preparation procedure

A suitable amount of Gelucire in powder form was melted in a thermostated water bath
(R2) (Figure 5). A suitable amount of benzothiazole (Compound A) in powder form,
optionally micronized by air-jet milling, (40% w/w calculated on the total composition
for formulation (2) and 30% w/w calculated on the total composition for formulation
(6)) was dispersed into the molten excipient. The mass was kept under stirring for about

30 min, until a homogeneous dispersion was obtained. The benzothiazole-loaded
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3. Excipients: CGelucire 50/13 (Stearoyl nmacrogol -32
gl ycerides) is as described in Exanple 1. 4. Macrogol

w@booemsisde conpositions (2) and (6) Stearoyl nECT/BBDNS/056020

gl yceride pellets conpositi?dn (2) has the sane
conposition as in Exanple 2. Stearoyl macrogol
gl yceride pel I ets conposition (6) has follow ng
composi tion: nmpound A (mesylate salt) 30% w

Eelugise veasShen stmmﬁfwmﬁﬁ%gslng aripmagenizer( IF@% gged T25-basic

TEOR A ERSPEH CabC ) bAeasealk R naRaKEr (R2)

TRO excipienpousensiat vizal maintainét_D/iﬂStherleacter:t(Rﬂ)Elqndwe Iserring at a

e S L L
Omgwgfatmg A and 70 g of powder of

Ge ucire 50/ 13, respectively were used and nelting of
The b@ebthiazote-lvaded Geleise pes fransferded fiom thdhmaotos (B2)eto the cooling

ath a . The vyi eI of the es re 64% and
SEVReD ST FRietebAE B9 Veptt PETap Lo dOBia T Shore through the
Pééuﬁl g GipEhal ?‘tli‘a@'areclhalh?a@ﬁ&lrdt sttb@peratute suMibi@nCOveId the cooling of
Drug content was neasured by RP-HPLC (37.6% for

ﬂagrspsmnslp@ nnsqciz:) the pings.ndlierpatively, @wegmtlc, PP oa. ke used to transfer
the aP)PSl hsiBh Mh% 1A T8 he%&%#% V%%? S g‘jf ormed by DSC

S an powde 4. Particle
nor phol ogy The nor phol ogy of t he part i cl es of
conposi tions f2) and (6) obtained by spray chilling
The benzothiazole-loaded Gelucire was then introduced in the cooling chamber SD81
through a nozzle under nitrogen flux (atomizing nitrogen), preferably between 50-80°C.
An electric resistance is used in order to ensure the adequate temperature of the
atomizing nitrogen as a preferred alternative to the passage of the gas through a coil

place in a warmed bath to be heated.

Cold nitrogen gas (nitrogen for congealing) obtained by mixing nitrogen evaporated
from a liquid nitrogen source (B) with nitrogen gas at room temperature (C) is flushed
into the cooling chamber SD81, at a temperature between —50°C and +20°C, but
preferably at a temperature between —30°C and +10°C.

All piping for nitrogen circulation was carefully lagged to minimize heat exchange with
the exterior and help to maintain the set temperatures.

The inlet and outlet temperatures of the cooling chamber SD81 were monitored by
Pt100 sensors. The temperature of the nozzle is preferably held above 50°C to avoid any
blockage.

The distance between reactor and nozzle should be minimal to reduce pressure drop in
the feed line.

Larger nozzles (orifice 1.4 mm/ cap 2.2 mm) are preferably used for suspension with
higher viscosity such as suspension for the preparation of formulation (2).
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was anal ysed by stereom croscopy on dry materia
(STEM 2000-C Carl Zeiss, magnification 16). The shape

wa@nahedsme2 of the particles showed to be regul apCT/EP®05/056020

particles of conposition (2§ obtained by spray

chilling exhibited i nproved regularity in terns of

shape and size as conpared to the particles of sane
conposition (2) obtained by a process according to
Exarplobtatnedomiridles ar peltbtngre( fdlguted i )E ard ienSii Mvaffeh 8éparation

he t hod accordi ng.to Exanple 30 provides regul ar
ﬁgﬂtgggg%ﬁ W th Oﬁe%%- need of a grinding step. 5.5. In

vitro dissolution test Solubilization tests anal ysis
of coppRsithiagde(2) wWas performed using a dissolution
tester with USP || apparatus (paddle). D ssolution

B dicnrathiagolZe B2F(4¢ Hephslinyt ey 1®e thyl-heneploxy)-pytimithin-4-yl]-

Fl ui d...Wi }hout | ecit hin nd_rotation eged s .k
Aty oo RPounf 801l 8t i ekl P ERiF 4 <5 3V0
U%0%7578s Conpoulid MDististd ada $128018E salf BEmShavEipan@6lecular weight of
di ssolved after 1 hour (Figure 6) and inproved
edhpaPadwith ajseli/Rase E&tami( 1e42 fthe B@ﬁﬁsnlaﬁw@rr ofCp@peynd A as a free
8?@5§9§§Wﬁﬂi tis (EAE) nodel Conpounds and/or

ornulations”according to the invention can be
evaluated for their activity in a nodel for nultiple
gcl er ﬁ%iﬁ)ii ns,rri ce. Aninals C57BL/6NCr| BR fenal e m ce

e used. *%de are kept in wire cages (cm 32x14x1 3h)
(retukire 66413 1(8tesroyt metropeleifeglycaivds)ieds descebet indikample 1.
diet (4RF21, Charles R ver, Italy) andwater ad
Libit Fr day,.7, wet pellets are also placed every
4y oMacresdlghicatingommesibape® Bndi) ¢ botfles are
SRafbyl Maflibol igBReti@ hBRet@YbRAPBIiHion (B Bls $¥Shfid composition as in
Experi mental procedure Mce are imunized (day = 0) b
Erjraplei Ag Stearoyli macragol eglyceridankeliety qompositian €6)ubay d‘;vallowing
coqgo%ed_of 200 ng MOGE35-55 peptide (Neosystem
QPRELSTY g, France) in Conplete

Compound A (mesylate salt) 30% w/w

Gelucire 50/13 70% w/w

Compositions (2) and (6) were manufactured according to the general procedure above.

For composition (2), 80 g of powder of Compound A and 120 g of powder of Gelucire
50/13, respectively were used and melting of the Gelucire matrix was performed in a

thermostated bath at 60°C.
For composition (6), 30 g of powder of Compound A and 70 g of powder of Gelucire
50/13, respectively were used and melting of the Gelucire matrix was performed in a

thermostated bath at 60°C.

The yields of the process were 64% and 55% for compositions (2) and (6), respectively.
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Freund's Adjuvant (CFA, Difco, Detroit, U S A)
containing 0.5 ng o Mycobacterium tubercul osis.

wo povsdsmBEl y after, they receive an i.p. injecPCDEPDNS/056020

500 ng pertussis toxin (Ligt Biological Lab.,

Campbel I, CA, U S A) dissolved in 400 nL of buffer
(0.5 MNad, 0.017% Triton X-100, 0.015 M Tris, pH =
7.5). On day 2, the animals are given a second

$nj ecPhyvicerehamigal¢hasaeterjstigss t oxin. On day 7, the

Ce [ second dose of 200 ng of MOG35-55

g]elbt i ggﬁgk&%ﬁﬁt injected s.c. in the right flank.

Birag ¢ontent syap neasurad By RPFHPDOC{3Y.6% O compositiqar @) ebtained by spray
esults in a progressing paralysis, arising fromthe
‘El%iﬁ}ng nd ascending up to the forelinbs. Aninals are

i ndi vidually wei ghed and are exam ned for the presence
of paralysis that is scored according to the foll ow ng
S2or eThyshamnalysis 0 = no signs of disease 0.5 =

D] ane e B RGRr 1 St ey G E8gar

tail paralysis + bilateral hindlinb weakness or

rtial ralysjs 2.5 = tail paralysis + parti al
g'iandl ?ﬂ’é&g‘é%@ﬁgﬁl owered pelvi) 3 = tail paralysis
+conpl ete hindlinb paralysis 3.5 = tail éé)ar alysis + .
Kheanorphieloesr of the particles of spmpastiens (3) and ) |obfines Bysspsayichilling

o e liBed B2 ehlobyitro e G309, i TSTRM ABE Crt Zeiss,
slaghisicatioh 16)Thexhage aad diye ofithe paricigs Shupvedfto be eegulant

,k[)Tvl a technician who is unaware _of treatnents. . .
e particles of composition (2) obtained by spray chilling exhibited improved

regularity in terms of shape and size as compared to the particles of same composition
(2) obtained by a process according to Example 2, before grinding (Figure 7).

This shows that the method according to Example 30 provides regular particles without
the need of a grinding step.

5.5. In vitro dissolution test

Solubilization tests analysis of composition (2) was performed using a dissolution tester
with USP II apparatus (paddle). Dissolution medium was FeSSIF (Fed State Simulated
Intestinal Fluid, without lecithin) and rotation speed was kept at 75 rpm.

Dissolution rate profile was found to be very fast, with more than 80% of drug

substance dissolved after 1 hour (Figure 6) and improved compared to bulk.

Example 31: Experimental Allergic Encephalomyelitis (EAE) model
Compounds and/or formulations according to the invention can be evaluated for their

activity in a model for multiple sclerosis in mice.

Animals
C57BL/6NCrIBR female mice are used. Mice are kept in wire cages (cm 32x14x13h)
with stainless steel feeders and fed on a standard diet (4RF21, Charles River, Italy) and
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Daily treatnent with conmpounds, their vehicle or with
a reference conpound starts on day 7 and conti nued for

wa 2006058821 consecutive days in all PCT/EP2005/056020

groups. Hi st opat hol ogi cal exam nation At the end of the
treatnment period, each animal is anesthetised with
sodi um pentobarbital and is transcardially perfused-

fixed with 4% par af ormal dehyde via the |eft ventricle.
FRieE a4 dpitwal Frost dry hrveet pRISIS arralsounlpged sveryeday i the pottom of the

Sl Plas GOS8 Bath SaBTDF AL aluBE ki blgcles

I'oni ng an i'n and eosin and
CD45 stalnlngfor i nflammati on, and with Kl uver-PAS
Luxql t bl | us Periodic Acid Schiff staining)
ﬁHe‘B“SP H“Efst ai ni ng for the detection of

A0y %le 1H§ﬁdn%da(ﬁgy o;@g e@ﬁ s. @rﬁ ﬂ? fidrPF188de.2! H‘zﬁl emulsion

spinal cord, thet area o ices 1I's measured
tanpesed fof éZIﬁ)Om@ MOGHod p&mldef(NetheHP, Strasbourg, Brafi€) i Complete

Bl St (o faHEe QPSS A b abining (2 s icHpagbacterium
%Q;bufdsisc ﬁnhﬁdi%fe‘li}? 513&2 g{é?tr% P}IS ahiekAd'6f 560 n %Eﬁussm toxin

ani mal and eval uate nflltrates pe
(eisty Biologi¢al drabg ridanapteiialCA, dsI:S Atr) elisobed mre@@qﬂed)ffbmffer 05 M
i ntersection_of 10x10 gri

ani_np 0| nts of at
RAERGIPR eionka PO P a R TRenoRET 7o Qn dhtiohg atimals ate given a
%&Bﬁ@ﬁﬁ&%ﬁgf %g@ﬁ%@ﬂ%)ﬁﬁ. total denyelination area
ar 0

over the tota the slices. Data eval uati on and
Onaddys?, thel mimadeyeii/s aTdeeondedodet of 200 ¢lgi of MIDG@@&JIpeptide in CFA

h| st opat hol g| cal ervations are express t he
(f e grads ﬂaﬁﬁeﬁfeﬁlqgr PRFERPtedy S%Mé)s this procedure

e t u
S I B SRR
fn‘relﬁnlbs‘ erences anong groups reI ati ng to clinical score
nal y. one A, follo in case
B PR LS N o g st g OF e P B Saraysis that s

ST A5 RASto RS folIoR ik ﬁ:%%ﬂé(}@te@ﬁ (1geri vascul ar
inflammatory infiltrates an

0= no signs of disease

0.5 = partial tail paralysis

1= tail paralysis

1.5 = tail paralysis + partial unilateral hindlimb paralysis

2= tail paralysis + bilateral hindlimb weakness or partial paralysis

2.5 = tail paralysis + partial hindlimb paralysis (lowered pelvi)

3= tail paralysis +complete hindlimb paralysis

3.5 = tail paralysis + hindlimb paralysis + incontinence

4= tail paralysis + hindlimb paralysis + weakness or partial paralysis of forelimbs
5= moribund or dead

Mortality and clinical signs are monitored daily in each group of treatment, by a
technician who is unaware of treatments.

Daily treatment with compounds, their vehicle or with a reference compound starts on

day 7 and continued for 15 or 21 consecutive days in all groups.
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the extent of denyelination and axonal loss in the
spinal cord as well as body wei ght data are anal ysed

whyooenssssay ANOVA, foll owed in case of signifiBEmER2005/056020

(p<0.05) by Fisher test. EXanple 32: Asthma nodel

Conpounds and/or fornmul ations according to the

invention can be evaluated for their activity in a

nodel of di seases associated with lung inflanmmtion,
Histapatholegicahexaminatien f ect of the conpounds and/ or

APTRQS éﬁd s t}ﬁ:f .tltegﬁnénf“éﬁe?foho rba@ﬁ] LIPI?I '1§ Wihés etllﬁed w1th sodium
responsi veness in response thachol't ne-¢e

pentolsrybitad bhd mmtn'smdmﬂp penﬁmamﬁxled vaﬁd4%1patﬁormadﬂhhyde via the left

can .he b r\(e e effect t ompoundsand/ or
T I P e e e ol
u S 0 Lt :
pRAHESR Bl SrEicied T IACHHRCHIOARD REAGHIAY JAblsiififhg with
hcmatnxydmjand tehsifi Candg CHHS ostaihingnfom iafIvmination,Oarel whithoKluver-PAS

o At PR ischSiogic et il Seinvadh o iEBEEwHE S sighing for the
éétgctibQQ)flaBﬂllyQﬂna@lbn‘éﬁ@ hﬁdrﬁl [08s, Ard4 dpéi«'ﬂﬂn)ed.was

adm ni stered p.o before and 4 h after ) )
bvihespinial eprge thei fataﬂ laeeau oftalleylives is measueed fppieachhaimeliag points of

g&g eec?ﬁﬁ‘to?g 18)?106 %’1‘1& & F1 %ag%y g‘at Q%’%%”&brha 4 erfg?ﬂ fﬁe Sérivascular

use erence trea

Emahﬁﬁdtom 1ﬁﬁlnafee aﬁeﬁd‘duﬁfed&ﬁ 6§dht shee@h @dder 1lubldie B @stal value for each

dai | for %3/ with 0.9% NaCl al one. Ai rway

prd 9%% a%n%%gmféﬂﬁlﬂteﬁ DSF gy . D@@yplaaettlon and axonal loss
I § r u

FVAS BRA e Hor BOP WA BODBnAL LR HORGERIH DR IERTY Bid at

nqaginlﬁcmdn o€ (aix03l xnrihOpe2 grid andhi drorexpredsedi #5) aapet&entage of total

aﬁ gerl od. Thth mit hod %%qws measur enent s of
lé’ﬁ eriarep PEerithe el iaFpa Pt esCeS t r ai ned mouse i nsi de
a PI exi gI as chanber The airway reactivity is
as enhanced pause
Péfegn , a ca ﬁhh@@ PKQgWat correlates with
ﬂfhase:suhsrmﬁtclmfcahamd/vh;stomﬂlomm @bservations are expressed as the mean
(£SEM) scores in each treatment group. Values obtained in the test drug-treated groups

are compared with that of the positive control group. Significance of differences among
groups relating to clinical score are analysed by one-way ANOVA, followed in case of
significance (p<0.05) by Fisher test.

Differences among groups for the presence of perivascular inflammatory infiltrates and
the extent of demyelination and axonal loss in the spinal cord as well as body weight
data are analysed by one-way ANOVA, followed in case of significance (p<0.05) by
Fisher test.

Example 32: Asthma model

Compounds and/or formulations according to the invention can be evaluated for their
activity in a model of diseases associated with lung inflammation, such as asthma.

The effect of the compounds and/or compositions of the invention on the airway
responsiveness in response to methacholine-challenge, airway inflammation,

eosinophilia and mucus production can be observed. The effect of the compounds
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i npedance, and intrapleural pressure in the sane
nmouse. Penh = (Te/Tr-1) x Pef/Pif (Te, expiration

WO 2006/053882 rel axation tine; Pef, peak expirat opgT/EPDING/056020

Pif, peak inspiratory flowgd Broncho Al veol ar Lavage
(BAL) is performed 72 h after OVA exposure. Foll ow ng
a total cell count, slides are prepared, st ai ned, and
dlfferentlated as eosi nophil s, neutrophi and
aiskion gempesitions| ok thyy invgntien wg B4 an 1&‘ PIZ?@GC‘?SJe by spulmonary

BRI PF 0o Y BAY. 08 tepRo/ MM i HBRE D o0

Bulb& ariec am:lmfnmrseld withd6e mag eofge\naﬂlhynmnmmysdn [Wy2 ml of alum,

e 1§ B AR Sk ST B vention
%0)3,; Q%?ﬁ(?] Whﬁ‘g@@engr/rﬁsgged'r%hlcg g“’/J]QJ%CBr AP RInhiR{s IR %'3 1 h before

to assess cel Iltration |
wdié h djer O \AfvichelBage ivik ﬁe 1ht1ranasaisnontep Whis pro¢dduter mtrepaated daily
Per. odi ¢ ,Aci d,Schi f

I L 655 Bicesharone, <Blidcet B Rt oy 5P A Suglegies deatment

chaRAEmIRS ars aalih®@nsitBed ahd %almlfg@d/ dailgbr B1 gdy9 SERPY.9% NaCl
Pictures representative of a field are captured by

nipm -oscopy. Total |eukocytes recovered fromthe

y r. t WD I - .
R BoPha el iF oYl Pt e s T By pillneg By ecording
tdspirgiopnpreddiire @usRs Bt BHlolenbdiy plefhEmag@phy iis response to inhaled
perforned using the cytokine cytonetric bead array

(r@gw;hqame at B FhdVy mg@lmred Hiangp d 5 IBNUEMIOAL: Thlasn%hod allows
HI%QS%I‘ I%)IRP of @8' netﬁ{é%f Breaﬁ%ﬂ%’ 11921 %gsrre&?a I?Jdd pgsel 1?]151a a Plexiglas

nven I on can eva

olesiter f The aitlayeédctiony 3s eXproised adra variable Mhaén a®@ahanced pause
Human endonetrjal tissue is injected in ovarectom zed .
(Reab) ng celcplatedds valye  that corgelates oxith measyigaient of pigyay Fesistance,

ﬁ%ané? Qn&‘l\fnt%@anﬁ%ssﬁﬁeshlsaé'éﬁg)mouse. Penh = (Te/Tr-1) x Pef/Pif
(Te, expiration time; Tr, relaxation time; Pef, peak expiratory flow; Pif, peak inspiratory
flow).

Broncho Alveolar Lavage (BAL) is performed 72 h after OVA exposure. Following a

total cell count, slides are prepared, stained, and differentiated as eosinophils,
neutrophils, and mononuclear cells by counting a minimum of 200 cells per slide and
expressing the results as numbers of each cell type.

Two days after the last challenge, mice are sacrificed. Lungs are gently inflated by
instillation of OCT (Optimum cutting tissue) compound (TissueTeck, Miles Inc.),
embedded in OCT, frozen and cryosectioned. Different stainings are performed: A)
May-GrunWald-Giemsa to assess cell infiltration in blue, B) DiaminoBenzidine for
eosinophil infiltration in brown and C) Alcian Blue/Periodic Acid Schiff's for mucus
production in blue. Examination for histological changes of sections is performed by

light microscopy. Pictures representative of a field are captured by microscopy.

Total leukocytes recovered from the airways by BAL are stimulated in vitro with anti-
CD3 antibody for 48 h. Quantification of IL-4, IL-5, IL-2, IFN-g and TNF-a secreted in



10

15

20

25

30

Endonetri al bi opsies obtained fromnormal vol unteers
or fromendonetriotic patients are cut into small

w@e@emsssand cultured in the presence of estradPOI/EPN5/056020

24h. Treated tissues, are i8hjected either
subcut aenously or intraperitoneally into ovarectom zed
nude mce wth estradiol inplant. Wthin 2-4 days of
|nject|on ctopi c endonetriotic |esions devel oped i
. waﬁ@atam @é«‘teﬁf\%ﬁfle%l@lﬁg éhe ppapkipe s@@mega%h@adoarraé{ (CBA) kit (BD
%g) or fonulation of the invention inhibitor was
st arte i‘o 12 days following the injection of tissue.
The conpound is administered at a dose of | Om/kg and
for 30 days. Earlier work using this
------- S8JNOERt progest erone treat ment
}Sﬁﬁ‘ﬁ(ﬁ Qﬁlﬁﬁ%ﬁmﬂﬁ s&ebid egt the 136HRE ?m?eﬂh@n lcsin W8 @Yafdsted for their
con | ow ng the conp lon of treatnent,
activityrlis aamaslek foc endametdosis emnmn@rwwel oped from t he

.anspl.anted tissue found in both subcutaneous and
M‘f—‘?‘gg‘g@'toneal sites, are neasured (both size and
AU’ IndoRiad ftiseed 1§3ﬁnjé<ﬁ&1 G0 Rk BRdMiAddd hede mlce to establish the
formul ation of the invention in regressin
S0

diseasp (Brmett Tainse 6 02002, dyaMiadasd ScRa®s

E%ﬁjorﬁ&{‘l%fn?g)pssl?é S'I?tafﬁg%% | 8 reftvsol %?ee?se g n@gﬁf%’n&%&tﬂi&ﬁc patients

&3 &it-i8d) smalh piceetind auttmb@ de Lth‘e pr@ehdeeoh estindiol greah. Treated
IS transplanted onto the inner surface of the
HEsHeiaFrainisRiad either puhcutaepqusly Qieidkapariipnegily Agfo ovarectomized nude

frﬁ@en@{ﬁ) ﬁ{a{l‘ﬁdlq Riplahl S ihiR - @ggystd;q‘@n%eﬁ& a*:foé nﬁéﬂl%trlotlc lesions

engraft tissUB 'S Measur e
dewridpedun aximalyd Trdagmeéntssitieeidtet poipertatone or egbmpotsd arr fomulation

started. The control thevhlcle on

#1 edBYﬁS‘(‘J‘Bﬂdn}H Tovas %?Ifﬁﬁo ]ad T% ﬁgy loying tﬁ‘@éﬂ??t&? (?%tlssue The
htind! " fifhniffsRidd af B Uos@lof MRSk fand O3 d10e/@ithaB Gor 30 days.

ng/

g per day.Treatnment with conp ound and/or
Earlien Ivenrk arséng this omdigt thes eﬁtabhslmech dh@tagmgempmlt@amm prevents

BRESE b B0 el 05, Lo SRR’ o8 Compiion o

treatment, animals are sacrificed, lesions developed from the transplanted tissue found

in both subcutaneous and intraperitoneal sites, are measured (both size and number).
The effect of the compounds and/or formulation of the invention in regressing the

established disease is evaluated.

Rat model:

Endometriosis is induced in rats as described earlier (D Antonio et al., 2000, J. Reprod.
Immunol. 48:81-98).

In brief, autologous uterine horn fragment is transplanted onto the inner surface of the
abdominal wall in rat. Three weeks following transplantation, the size and the viability
of the engrafted tissue is measured. One week after the confirmation of the tissue
attachment, treatments are started.

The control group received the vehicle only. The compound and/or formulations of the

invention is administered orally (po) at doses of 10mg/kg and 30 mg/kg per day.
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area of the endonetriosis-like foci is neasured,
endonetriotic-like foci flushed with PBS and

w@oobnsdsat eral uterine flushing is al so col | ece@€EPNS/056020

measuri ng cytokine. The endanetriotic-like foci and

spleen is renoved for histology and for NK cell

act ivity nmeasurenent respectively. The effect of the
ounds and/or formulation of the invention in
& with eqrepend anrios Herenulatines decongduetpd |forapigg days, animals are

%?.Eﬁl{aﬁzeﬁ“zhr 6lp)rvﬁﬁ%§herﬁg?t ﬁb r%a %gﬁ%gdbgﬁs%mgﬁq/ age[ %ollec‘ﬁ:d Surface

atons accordi ng cte
heh | of vithe) g@ndaaetyiesishike rfder 1stmea$emdn shdoahetridtivelike dddi |flushed with

t t t of scl th t
{’ﬁ—é| g eqqngqear tegglrglﬁelgge ilyglﬁégnqg; acgﬂsgtgi %or m%gs%n%g cly(t:okme The
éﬁdé)%e@l%f f&? agﬂ fegl? r1sS réhovelBr dfkd1d 7@ ghdHor NK cell activity

rosi s nodel s as crl bed in WO 03/ 04 0 can
mwn¢memg¢spe¢t1wb'the | oss of body wei ght of mi ce

P etk Sof s contpopoaS FRREF PimMlBfPLY 485 SRenGnn dridessing the
Qgtﬁgh&gdlg@lséysa’gﬁﬁfem ned on day 17 after bl eonycin
adm ni stration, to specifically neasure the

hydr oxyproline content in the |ungs of

Ekamplecisr - Fibeesiehodeke. C ai ns: A phar rraceuti cal

ositian c | Si a benzot hj azol e nul [)e .
T8¢ BRpourd s o foufile s SEPEtlsib mavde PBif o Heligtowing
RhYCAl bideR§d idoh Qi tiasr ﬁﬁlﬁ?t foP TRE &eaﬂheﬁﬁb@ lseRfB¥eEma and its
and its racemate forns, as pharnmaceutical ly

therpputibineplications sueh raéwstem pad¢rasis,Gelesoderpprlikei disargers or sine
%ﬁ%ﬁﬁe Ia is a G-C -alkoxy, or an am no group, or a

- ered heterocycl oal kyl, containing at |east one
Ridbkeimbael S@d@ﬁbaﬂmeGmM4ﬁ7er¢dn B¢ used to determine the loss of body

weight of mice which is usually triggered by bleomycin-induced lung fibrosis, to
analyse focal fibrotic lesions that are histologically determined on day 17 after
bleomycin administration, to specifically measure the hydroxyproline content in the

lungs of bleomycin-treated mice.
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Rl is selected fromthe group conprising or consisting
of hydrogen, sulfonyl, am no, G -C6-al kyl,

w@2e0e05mBkenyl , C2- C6-al kynyl, Ci-C -al koxy, apgi/EP2005/056020

hal ogen, cyano and hydroxyg83and a macrogol gl yceride.
2. A conposition according to claim1 wherein the
macr ogol glyceride is a stearoyl glyceride. 3. A
conposition according to clains 1 or 2 wherein the
macrogol glyceride is Gelucire(r) 50/13. 4. A
%mgsltl on according to any of the preceding claims
n the formulati on conprises Gelucire(r) 50/13 in
an anount of 40 to 95% w w rel ative to the total
tonpAghatmateutical Aompogitisi ¢onaprisirpcobatizothidzolearf\Foahulal{B:
preceding clains wherein the fornmulation conprises
Celucire(r) 50/13 in an_anoygnt of to 60% w w

relative to the toya poSNtiop. ©. A co sition
rec>d'|_ng cl ai ns contai ni ng an

according to any ™
amount of benzot hi azorce 6f 806 W WGt 40% W w rel ati ve

to the total conposition. 7. A conposition according
to anyvelf at fte tputemers ity g:doatilenmicaérismmrsgntts cmptically active forms as

benzot | azol 20% w w, t.0 400/ re ativ

C ot STOPRTEGs G 5FEOmEr AN dRp ST B OHEE GVl % Prayaceuticall
of aga;gp@meq;gﬁd there6t, avHEEeivher ei n the benzot hi azole is

1’ 3 . . . g0

ben@dﬁ RiPAABHAIRYRETONR- (4- mor phol i n- 4- yI met hyl - benzyl oxy

- pyri ctomtrlle Si;t,i on
e BB DE G alRgtsh of R Bt lgfin o, A R RRERSH Hepdfacycloatiy,
benzgitdihimgak Raktond ,hatehmirﬁtsblbaz@froaﬂyj OlaBd 84- no f
hol i n- 4-yl met hyl - benzyl oxy)- | o
pyr Rniiglisalegteq| 1]¥oractéf: GHPYR ICPRIPTIRES \ATagqusisting of hydrogen, sulfonyl,

amino, C;-Ce-alkyl, C,-C¢-alkenyl, C,-C¢-alkynyl, C;-C¢-alkoxy, aryl, halogen,

cyano and hydroxy;

and a macrogol glyceride.

2. A composition according to claim 1 wherein the macrogol glyceride is a stearoyl

glyceride.

3. A composition according to claims 1 or 2 wherein the macrogol glyceride is

Gelucire® 50/13.

4. A composition according to any of the preceding claims wherein the formulation
comprises Gelucire® 50/13 in an amount of 40 to 95% w/w relative to the total

composition.

5. A composition according to any of the preceding claims wherein the formulation
comprises Gelucire® 50/13 in an amount of 40 to 60% w/w relative to the total

composition.



10

15

20

25

30

10. A conposition according to any of the preceding
clains wherein the conposition further conprises a

w@odoexsssez . 11. A conposition accordi ng to anypPOf/EP1085/056020

precedi ng clains wherein ti8¢ conposition further

conpri ses a pol oxaner and wherein the pol oxanmer is

Pol oxaner 188. 12. A conposition according to any of

claims 1 to 9 wherein the conposition further

Bonpi cawogitipg jagearding dp anyp{ the| preqeding claims cantaining an amount of
COMPRS hhBoR 304 WAS 1 QO%W/“P{e%% %g; o Ico\f&gjrsﬁioﬂ.

sai d composition’ conprises at |east Yow w1,

benzot hi azol - 2-yl -[ 2- (4- nor phol i n-4-yl net hyl benzyl oxy)

- pyrimdin-4-yl]-acetonitrile, syl ate, sal{ . and

Gel U F@’(”P)’SI‘B‘@‘X 1J§°P‘iﬁh% t‘én%‘l)htOfo%M’f?CGS‘@GO/oc s an amount of
rel aplaiidole Ut 20‘?2% @l’v% W44 %&/gr! r@l&tilr? to the FRARDHJosFidn,
according to any of the preceding clains erein the
conposition is selected fromthe group: 1,3

?enz thi azol -.2-yl - . . lai i th
2- (2 FOFRRSHPR- 4°Srding nin -Ben A B8 PRSFding dilgims. Jyberein  the
- aCB&RBihidzbleis ME3S WeAtdthiaad112- MorpBb I [yBhEthyl-benzyloxy)-
50/ 13 80%wiw, 1,3 benzot hi azo?lg)%}(\;[l[- RO BlEthy1-benzyloxy)
[ 2- (myriroidimdtyillhacetopitite, hy| - benzyl oxy) - pyri ni di n-4-yl ]

- acetonitrile, nesylate salt 40% w w Gelucire(r)

50/ 13 60% w w;

b, 3bAnz@kpositioh - dcakdih@- (oh- a1 O frydediighydlaibenTybetein the
Xy) - pyrim, di n-4-y|€i; - acetonitrile, nmesylate salt 30%

W W zg‘@ilng](er Js d pgnz;qjl;@:wlv'g:-yll[,2§4-morpho11n-4-y1methy1—benzyloxy)-
benz ' Y AT = 4- i -4-yl met hyl - benzyl oxy)

- pyr%gﬁ&-@ {J-eﬁ{é%tgtieérr{l{gﬂdﬁ{%gﬁnesyl ate salt 20% w w
Gelucire(r) 50/13 40% w w

10. A composition according to any of the preceding claims wherein the composition

further comprises a poloxamer.

11. A composition according to any of the preceding claims wherein the composition

further comprises a poloxamer and wherein the poloxamer is Poloxamer 188.

12. A composition according to any of claims 1 to 9 wherein the composition further

comprises a Polyethylene Glycol (PEG).

13. A composition according to any claims 1 to 9, wherein said composition
comprises at least 20% w/w 1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-
benzyloxy)-pyrimidin-4-yl]-acetonitrile, mesylate salt and Gelucire® 50/13 in an

amount of 40 to 80% w/w relative to the total composition.
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Lutrol (r) F68 40% w w;, 1,3 benzothi azol -2-yl -
[ 2- (4- nor phol i n-4-yl met hyl - benzyl oxy) - pyri m di n-4-yl ]

wo 2acptmettril e, nesylate salt 20% w w Cel uci rBCT/EP2005/056020

50/ 13 40% w w Lutrol (r) E6690 40% w w, and 1,3

benzot hi azol - 2-yl -

[ 2- (4- nor phol i n-4-yl met hyl - benzyl oxy) - pyri m di n-4-yl]

- acetonitrile, , nesylate salt 5% w w_ CGelucire(r)

bb/ 14 coywmositign agcprding do any ghihsdiresedme Aams yhegein ghe composition

cl ai r e preparation of a pharnmaceuti cal
fornﬁﬁg%f:%gﬁgi}{htg S reatment of a di sorder sel ected

fr orr1,aLuenz«tmrzel-myu[n-qmrphempu:ﬂmtlgylduemﬂdgr)q;ynmldin-4-yl]-
neur odegenerati ve or neur&)z{w ystem di sorders,

i nf | AFALERIERL Wesylatgaplt rma and
scl eﬁ%gﬁﬁ%@) éd/ff di sordergﬂ.ydl‘@g,et es, fibrosis, cancer

and endonetriosis. 16. Use accor di ng to claim15
wherein the disorder is selected from mJItlpIe
sclerqsis, asthm and rheumatoid arthritis.

met hbd l¥°8?°tBF9éBh?1ykg[;2 i e&wB?Ji“t-ﬂ@Hmaﬂtyéwbapﬁd°¥xa-m1fgpmn-4-yll-
1 to, gomﬂ*ﬂ%,r %&l{mt Rest, wRYPrises the steps of:
Yo

-prow |nga I azol e according to Formula (I);
-addGIelych'e@esmm hi azol e a60% dw/wg to Fornmula (1) to a
nol ten preparation of macrogol glyceride. 18. A nethod
according to claim17 wherein the benzothiazole is

i ncoi,@%ﬂomat?%lt-%d@(grﬁ?g@ﬂﬂn-ﬂ Mﬁ&ﬁ fjﬁe&glotx?g-pynmldmA-yl]-

preparation in a m und rrin
net hacttamitmledmesylate seltai n80%/wbhy 18 wher ein the

DNzl NS kS 1o PO

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-
acetonitrile, mesylate salt 20% wiw

Gelucire® 50/13 40% w/w

Lutrol® F68 40% w/w;

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-

acetonitrile, mesylate salt 20% wiw

Gelucire® 50/13 40% w/w
Lutrol® E6000 40% w/w;
and

1,3 benzothiazol-2-yl-[2-(4-morpholin-4-ylmethyl-benzyloxy)-pyrimidin-4-yl]-
acetonitrile, , mesylate salt 5% w/w

Gelucire® 50/13 95% wiw.

15. Use a composition according to claims 1 to 14 for the preparation of a

pharmaceutical formulation for the treatment of a disorder selected from auto-
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into the nmacrogol glyceride nolten preparation in a
powder form under stirring and wherein the nethod

wo pooblosIsszonpri ses the steps of: -cooling downPeTEP2005/056020

honogenous nolten di spersi@n; -grinding the obtained

solid into particles. 20. A nethod according to clains

19, wherein the cooling down step is an atom sati on

under CO step. 21. A nmethod according to clains 19 to

20, imBpeg disordersydespigtory diserderss deganerative I BRUJINGY system

step i@éﬁd@fslﬁl\i}ﬁr&%%tg% Hgoﬁfef‘so scl%ﬁodeﬁh hd %g e?&ﬁrﬁflﬁj 1R disorders,

to c erein the enzo |azo

incodnbﬂaiémnmntommbanmamﬂognhugkycer|de nnlten
preparation in a powder formunder stirring and
wherein the nmethod further conprises the step of

ﬂ‘)' 8 a@@&’ﬁmgh?o r!:‘l)diﬂg ¢50WHerth RN dBORRE! 8! @ledid HOMmultiple

1 ng nmet hod according to clains 17 wherein
t he $derpsis,isthrel andirbeunmatoidpatheitied i nt o t he macr ogol
gl yceride nolten preparation in a water solution form
under stirring.

17. A method for preparing a composition according to claims 1 to 14, wherein said
method comprises the steps of:
-providing a benzothiazole according to Formula (I);
-adding a benzothiazole according to Formula (I) to a molten preparation of

macrogol glyceride.

18. A method according to claim 17 wherein the benzothiazole is incorporated into

the macrogol glyceride molten preparation in a powder form under stirring.

19. A method according to claims 17 or 18 wherein the benzothiazole is incorporated
into the macrogol glyceride molten preparation in a powder form under stirring
and wherein the method further comprises the steps of:

-cooling down the homogenous molten dispersion;

-grinding the obtained solid into particles.

20. A method according to claims 19, wherein the cooling down step is an

atomisation under CO; step.

21. A method according to claims 19 to 20, wherein the method further comprises a

free-drying step after the grinding step.

22. A method according to claims 17 or 18 wherein the benzothiazole is incorporated
into the macrogol glyceride molten preparation in a powder form under stirring
and wherein the method further comprises the step of cooling down the

homogenous molten dispersion by spray chilling.
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23. A method according to claims 17 wherein the benzothiazole is incorporated into

the macrogol glyceride molten preparation in a water solution form under stirring.



